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CLAIMS 



[Claim(s)] 

[Claim 1] It has one or more arms which come to connect with a serial two switching elements which have a fly wheel diode. The 
drive circuit which an input terminal is connected to a dc-battery, and an output terminal is connected to a motor, and carries out 
energization control of said motor by turning on and off of said switching element, The chopper circuit which comes to connect with a 
serial two switching elements which are connected to juxtaposition in this drive circuit, and have a fly wheel diode, The direct-current 
side reactor connected between the neutral point of this chopper circuit, and a dc-battery, It is prepared so that on-off control of the 
switching element of said drive circuit and a chopper circuit may be carried out. The driving gear of the motor which comes to provide 
the control means whose operation enables the operation of said chopper circuit as a chopper for pressure ups when supplying power 
to a drive circuit from said dc-battery, and is enabled as a chopper for pressure lowering when supplying power to a dc-battery from 
said drive circuit 

[Claim 2] A control means is the driving gear of the motor according to claim 1 characterized by controlling to supply the reference 
voltage of a dc-battery to a drive circuit when a motor output is low, and to make a chopper circuit act as a chopper for pressure ups 
when a motor output is high. 

[Claim 3] A control means is the driving gear of the motor according to claim 1 characterized by being constituted so that a chopper 
circuit may be made to act as a chopper for pressure lowering at the time of the regeneration of a motor when a motor generation-of- 
electrical-energy electrical potential difference is higher than battery voltage, the charging current to a dc-battery may be controlled, it 
may be made to act as a chopper for pressure ups by carrying out on-off control of the negative side switching element of the arm of a 
drive circuit when a motor generation-of-electrical-energy electrical potential difference is lower than battery voltage and the charging 
current to a dc-battery may be controlled. 

[Claim 4] While having a full wave rectifier circuit for carrying out full wave rectification of the external AC power supply and 
connecting the ac side reactor to the alternating current input terminal side A forward side direct-current output terminal attains to the 
neutral point of one arm of a drive circuit, and a negative side direct-current output terminal is connected to the negative terminal of a 
dc-battery. A control means The driving gear of the motor according to claim 1 characterized by being constituted so that it may be 
made to act as a chopper for pressure ups by carrying out on-off control of the negative side switching element of said one arm at the 
time of charge of the dc-battery by external AC power supply. 

[Claim 5] It is the driving gear of the motor according to claim 4 characterized by having an ac side current detection means to detect 
the charging current which flows in a drive circuit through a full wave rectifier circuit from AC power supply, constituting the full 
wave rectifier circuit including two or more thyristors, and constituting the control means so that the energization phase of said 
thyristor may be controlled based on the detection current of said ac side current detection means to become size from abbreviation 0 
gradually. 

[Claim 6] It is the driving gear of the motor according to claim 4 characterized by having a direct-current side current detection means 
to detect the charging current which flows to a dc-battery, and constituting the control means so that the on-off duty of the chopper for 
pressure lowering may be gradually raised based on the detection current of the direct-current side current detection means and the 
charging current may be controlled to a predetermined value. 

[Claim 7] A control means is the driving gear of the motor according to claim 6 characterized by being constituted so that the on-off 
duty of the chopper for pressure ups may be adjusted and the charging current may be controlled, when the detection current of a 
direct-current side current detection means does not reach a predetermined value. 

[Claim 8] The driving gear of the motor according to claim 5 characterized by connecting the switching circuit which comes to 
connect with a serial two switching elements which have a fly wheel diode in a drive circuit at juxtaposition, and using the 
bidirectional triode thyristor instead of being a full wave rectifier circuit. 

[Claim 9] A control means is the driving gear of the motor according to claim 4 characterized by being constituted so that it may 
control to make the alternating current which flows from external AC power supply follow the reference signal of the sine wave which 
synchronized with the AC-power-supply electrical potential difference. 

[Claim 10] It is the driving gear of the motor according to claim 9 which a capacitor is connected to juxtaposition in a drive circuit, 
and is characterized by constituting the control means so that the electrical potential difference between terminals of a capacitor 
becomes beyond the peak value of an external AC-power-supply electrical potential difference and it may control. 
[Claim 1 1] A control means is the driving gear of the motor according to claim 9 or 1 0 characterized by being constituted so that a 
chopper circuit may be made to act as a chopper for pressure lowering and current limiting may be performed, when the electrical 
potential difference between terminals of a capacitor is higher than the charge electrical potential difference of a dc-battery. 
[Claim 12] The driving gear of the motor according to claim 2 by which reference voltage of a dc-battery is characterized by being 
constituted so that it may be impressed by the motor in the condition that the PWM duty of a drive circuit becomes 100% in the output 
for which a motor is used most frequently. 

[Claim 13] A control means is the driving gear of the motor according to claim 8 characterized by being constituted so that external 
AC power supply may be made to revive the residual energy of the dc-battery at the time of refresh actuation of a dc-battery by 
carrying out on-off control of one arm of a drive circuit, and the switching element of a switching circuit. 

[Claim 1 4] A chopper circuit is the driving gear of the motor according to claim 1 to 1 3 characterized by consisting of transistor 
modules which consist of two transistors which have a fly wheel diode in juxtaposition. 

[Claim 15] A motor is the driving gear of the motor according to claim 1 to 14 characterized by using Rota constituted with the 
permanent magnet which comes to contain iron. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.i... 10/18/2005 



JP,08-214592,A [CLAIMS] Page 2 of 2 



[Translation done.] 



http://\vww4.ipdl.nc^ 10/18/2005 



JP,08-214592,A [DETAILED DESCRIPTION] 



Page 1 of 8 



* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the driving gear of the motor which changes the direct current power of a dc-battery 

into alternating current power by the drive circuit, and was supplied to the motor. 

[0002] 

[Description of the Prior Art] For example, the conventional example of the driving gear which drives the motor of an electric vehicle 
is shown in drawing 10 . That is, while the direct-current bus-bars 2 and 3 are connected to forward [ of a dc-battery 1 ] and the 
negative terminal which consist of a nickel system cell (a nickel hydoride battery, nickel cadmium cell), between this direct-current 
bus-bar 2 and 3, the inverter circuit 6 which comes to carry out bridge connection of six transistor 4U 4W and 5U thru/or 5W is 
connected, and the output terminal of that inverter circuit 6 is connected to the input terminal of a motor 7. In this case, since the direct 
current voltage of a dc-battery 1 is directly impressed to an inverter circuit 6, output (engine speed) control of a motor 7 is performed 
by carrying out PWM control of the inverter circuit 6. 

[0003] Moreover, conventionally, if a dc-battery 1 discharges and an electrical potential difference descends, since power required to 
drive a motor 7 will no longer be obtained, in order to charge a dc-battery, the battery charger which consisted of rectification 
smoothing circuits which rectify and carry out smooth [ of the transformer which transforms the AC-power-supply electrical potential 
difference of external AC power supply, and the alternating voltage from this transformer ], and are made into direct current voltage is 
carried in the electric vehicle. 

[0004] Furthermore, since it becomes impossible for the dc-battery 1 which consists of a nickel system cell to emit the charge power 
of the dc-battery 1 interior 100% by the memory effect, it makes the refresh actuation which makes the residual power of a dc-battery 
1 discharge to the resistor for discharge until the electrical potential difference turns into a minimum electrical potential difference 
perform conventionally. 
[0005] 

[Problem(s) to be Solved by the Invention] The following technical problems which should be solved occurred with the above- 
mentioned conventional configuration. 

(a) In an electric vehicle, on transit, although the maximum output needed for a motor 7 is large, the capacity of a motor 7 and an 
inverter circuit 6 is set up, corresponding to the maximum output with a stationary output is small and natural. In this case, in order to 
make a rotational frequency low by PWM control of an inverter circuit 6 at the time of the low-power output of a motor 7, it is 
necessary to make pulse width of PWM into smallness very much that applied voltage to a motor 7 should be made low, therefore 
many harmonic content will be contained in the applied voltage of a motor 7, the motor loss it is without a loss on a motor 7 mainly 
from iron loss with this harmonic content occurs, and the effectiveness at the time of steady operation worsens. 

[0006] (b) although regeneration power is supplied from a motor 7 to a dc-battery 1 when a motor 7 changes from high power to low- . 
power output — the engine speed of the motor 7 at this time — a motor generation-of-electrical-energy electrical potential difference — 
battery voltage — receiving —***♦** — proper regenerative braking is not performed by **. 

[0007] (c) Since the battery charger which has a transformer etc. for charge of a dc-battery 1 is required, a manufacturing cost 
increases, and since especially the battery charger containing a transformer needs a large installation tooth space, it is disadvantageous 
for an electric vehicle. 

[0008] (d) Since it is necessary to prepare the resistor for discharge with it since a dc-battery 1 is refreshed and stripping of the 
residual power is carried out as the Joule's heat by the resistor for discharge, and especially the large-sized resistor for discharge needs 
a large installation tooth space, for an electric vehicle, it is disadvantageous. [ bad and energy efficiency and ] [ large-sized ] 
[0009] This invention was made in view of the above-mentioned situation, and the 1st purpose is in offering the driving gear of the 
motor which can improve the effectiveness at the time of steady operation of a motor. 

[0010] The 2nd purpose of this invention is to offer the driving gear of the motor which can perform regenerative braking smooth 
irrespective of the size of a motor generation-of-electrical-energy electrical potential difference at the time of regenerative braking of a 
motor. 

[001 1] The 3rd purpose of this invention is to offer the driving gear of the motor which does not need the battery charger of dedication 
for charge of a dc-battery. 

[0012] The 4th purpose of this invention is to offer the driving gear of the motor which does not need the resistor for discharge at the 

time of refresh of a dc-battery. 

[0013] 

[Means for Solving the Problem] The driving gear of a motor according to claim 1 has one or more arms which come to connect with a 
serial two switching elements which have a fly wheel diode. The drive circuit which an input terminal is connected to a dc-battery, and 
an output terminal is connected to a motor, and carries out energization control of said motor by turning on and off of said switching 
element, The chopper circuit which comes to connect with a serial two switching elements which are connected to juxtaposition in this 
drive circuit, and have a fly wheel diode, The direct-current side reactor connected between the neutral point of this chopper circuit, 
and a dc-battery, It is prepared so that on-off control of the switching element of said drive circuit and a chopper circuit may be carried 
out. When supplying power to a drive circuit from said dc-battery, the operation of said chopper circuit is enabled as a chopper for 
pressure ups, and when supplying the power from said drive circuit to a dc-battery, it has the description in the configuration which 
comes to provide the control means whose operation is enabled as a chopper for pressure lowering. 

[0014] The driving gear of a motor according to claim 2 supplies the reference voltage of a dc-battery for a control means to a drive 
circuit, when a motor output is low, and when a motor output is high, it has the description at the place considered as the configuration 
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controlled to make a chopper circuit act as a chopper for pressure ups. 

[0015] The driving gear of a motor according to claim 3 has the description at the place constituted so that a chopper circuit may be 
made for a control means to act as a chopper for pressure lowering at the time of the regeneration of a motor when a motor generation- 
of-electrical -energy electrical potential difference is higher than battery voltage, the charging current to a dc-battery may be controlled, 
it may be made to act as a chopper for pressure ups by carrying out on-off control of the negative side switching element of the arm of 
a drive circuit when a motor g en eration-of-electrica] -energy electrical potential difference is lower than battery voltage and the 
charging current to a dc-battery may be controlled. 

[0016] While the driving gear of a motor according to claim 4 is equipped with the full wave rectifier circuit for carrying out full wave 
rectification of the external AC power supply and connecting an ac side reactor to the alternating current input terminal side Connect a 
forward side direct-current output terminal at the neutral point of one arm of a drive circuit, and connect a negative side direct-current 
output terminal to the negative terminal of a dc-battery, and a control means at the time of charge of the dc-battery by external AC 
power supply It has the description at the place constituted so that it may be made to act as a chopper for pressure ups by carrying out 
on-off control of the negative side switching element of said one aim 

[0017] The driving gear of a motor according to claim 5 has the description at the place which is equipped with an ac side current 
detection means to detect the charging current which flows in a drive circuit through a full wave rectifier circuit from AC power 
supply, constitutes the full wave rectifier circuit including two or more thyristors, and constitutes a control means based on the 
detection current of said ac side current detection means so that it may control to become size from abbreviation 0 gradually about the 
energization phase of said thyristor. 

[001 8] The driving gear of a motor according to claim 6 is equipped with a direct-current side current detection means to detect the 
charging current which flows to a dc-battery, and has the description at the place constituted so that the charging current may be 
controlled to a predetermined value by raising gradually the on-duty of the chopper circuit which acts a control means as a chopper for 
pressure lowering based on the detection current of the direct-current side current detection means. 

[0019] The driving gear of a motor according to claim 7 has the description at the place considered as the configuration which adjusts 
the on-off duty of a pressure-up chopper, and controls the charging current, when the detection current of a direct-current side current 
detection means does not reach a predetermined value in a control means. 

[0020] The driving gear of a motor according to claim 8 connects the switching circuit which comes to connect with a serial two 
switching elements which have a fly wheel diode in a drive circuit at juxtaposition, and it has the description in the configuration 
which a bidirectional triode thyristor uses instead of a full wave rectifier circuit. 

[0021] it have the description at the place constitute so that power-factor control may be perform , as the electrical potential difference 
between terminals of said capacitor become beyond the peak value of an AC power supply electrical potential difference by the 
driving gear of a motor claim 9 and given in ten connect a capacitor to juxtaposition in a drive circuit , and control to make the 
alternating current which flow a control means from external AC power supply follow the reference signal of the sine wave which 
synchronized with the AC power supply electrical potential difference . 

[0022] The driving gear of a motor according to claim 1 1 has the description at the place constituted so that a chopper circuit may be 
made for a control means to act as a chopper for pressure lowering when the electrical potential difference between terminals of a 
capacitor is higher than the charge electrical potential difference of a dc-battery, and current limiting may be performed. 
[0023] The PWM duty of a drive circuit has the description at the place constituted so that the driving gear of a motor according to 
claim 12 might be impressed to a motor in the condition that the reference voltage of a dc-battery becomes 100% in the output for 
which a motor is used most frequently. 

[0024] The driving gear of a motor according to claim 1 3 has the description at the place constituted so that external AC power supply 
may be made to revive the residual energy of the dc-battery at the time of refresh actuation of a dc-battery by carrying out on-off 
control of one arm of a drive circuit, and the switching element of a switching circuit for a control means. 

[0025] The driving gear of a motor according to claim 14 has the description at the place which constitutes a chopper circuit from a 
transistor module which consists of two transistors which have a fly wheel diode in juxtaposition. 

[0026] The driving gear of a motor according to claim 1 5 has the description to use Rota constituted with the permanent magnet which 

comes to contain iron in a motor. 

[0027] 

[Function] Since according to the driving gear of a motor claim 1 and given in two it can act by making a chopper circuit into the 
chopper for pressure ups when supplying power to a motor through a drive circuit from a dc-battery, it can become possible to impress 
an electrical potential difference higher than battery voltage to a motor, and a motor can be made to drive at a rotational frequency 
higher than the time of a stationary. Moreover, even if a motor generation-of-electrical-energy electrical potential difference or an 
external power electrical potential difference is higher than battery voltage when carrying out regenerative braking of the motor, or 
when charging a dc-battery from an external power since it can act by making a chopper circuit into the chopper for pressure lowering 
when supplying power to a dc-battery from a drive circuit, a dc-battery can be charged, without damaging a circuit element. 
[0028] According to the driving gear of a motor according to claim 3, at the time of regenerative braking of a motor, when a motor 
generation-of-electrical-energy electrical potential difference is lower than battery voltage, the arm comes to act as a chopper for 
pressure ups by carrying out on-off control of the negative side switching element of the arm of a drive circuit. 
[0029] According to the driving gear of a motor according to claim 4, at the time of charge of a dc-battery, while full wave 
rectification of the external AC power supply is carried out by the full wave rectifier circuit, one arm acts as a chopper for pressure 
ups, the pressure up of the full-wave-rectification electrical potential difference comes to be carried out, therefore even when an AC- 
power-supply electrical potential difference is lower than battery voltage, charge of a dc-battery is attained. 
[0030] According to the driving gear of a motor according to claim 5, since a control means controls the energization phase of the 
thyristor of a full wave rectifier circuit based on the detection current of an ac side current detection means to become size from 
abbreviation 0 gradually, it can control the rush current at the time of charge initiation. 

[003 1] According to the driving gear of a motor according to claim 6, a control means can control the charging current to a 
predetermined value, and can make the stable charge perform at the time of charge of a dc-battery, since the on-duty of the chopper 
circuit which acts as a chopper for pressure lowering based on the detection current of a direct-current side current detection means is 
raised gradually. 

[0032] According to the driving gear of a motor according to claim 7, at the time of charge of a dc-battery, since a control means 
adjusts the on-off duty of the chopper for pressure ups and controls the charging current when the detection current of a direct-current 
side current detection means does not reach a predetermined value, it does so the same effectiveness as claim 6. 
[0033] According to the driving gear of a motor according to claim 8, even if it prepares a switching circuit and a bidirectional 3 
terminal thyristor, the same operation effectiveness as claim 5 is acquired. Since power factor improvement can be aimed at since the 
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current which flows from external AC power supply to a reference signal is made to follow according to the driving gear of a motor 
given in claims 9 and 10, and a capacitor is charged at the electrical potential difference beyond the peak value of an AC-power-supply 
electrical potential difference, it is controllable so that the charging current of a dc-battery becomes fixed according to an operation 
with the chopper for pressure lowering. 

[0034] According to the driving gear of a motor according to claim 1 1 , since a chopper circuit is made to act as a chopper for pressure 
lowering also when the electrical potential difference between terminals of a capacitor is higher than the charge electrical potential 
difference of a dc-battery, the same effectiveness as claim 1 0 is acquired 

[0035] According to the driving gear of a motor according to claim 12, since the PWM duty of a drive circuit is impressed to a motor 
in the condition that the reference voltage of a dc-battery becomes 100% in the output for which a motor is used most frequently, it can 
design a motor and a drive circuit according to a stationary output. 

[0036] According to the driving gear of a motor according to claim 13, since AC power supply is made to revive the residual energy at 
the time of refresh actuation of a dc-battery, energy efficiency becomes good and the resistor for discharge becomes unnecessary. 
According to the driving gear of a motor according to claim 1 4, since the chopper circuit was constituted from a transistor module, a 
configuration becomes easy. 

[0037] According to the driving gear of a motor according to claim 15, even if it uses Rota constituted with the permanent magnet 

which comes to contain iron in a motor, the temperature rise by the iron loss of Rota can be controlled. 

[0038] 

[Example] Hereafter, it explains about the 1st example which applied this invention to the electric vehicle, referring to drawing 1 
thru/or drawing 5 . In drawing 1 which shows a whole configuration, the induction motor 1 1 is carried in the electric vehicle as a 
motor for transit, and this is equipped with the stator 12 which has the stator coils 12U, 12V, and 12W of two or more phases, for 
example, a three phase circuit, and Rota which is not illustrated. Moreover, the dc-battery 13 which consists of a nickel system cell 
and which can be charged is carried in the electric vehicle, and the DC power supply from this dc-battery 1 3 are changed into AC 
power supply by dc-battery charging equipment and dc-battery refresh equipment combination motorised equipment 14, and are 
supplied to said induction motor 1 1 by them. 

[0039] Now, it states about the concrete configuration of dc-battery charging equipment and dc-battery refresh equipment combination 
motorised equipment 14. Three-phase-circuit bridge connection of the transistors 16U, 16V, and 16W of a six switching element slack 
NPN form, and 17U, 17V and 17W was carried out, it was constituted, and fly wheel diodes 18U, 18V, and 18W, and 19U, 19V and 
19W are connected between each collector and an emitter, with the inverter circuit 15 as a drive circuit has three arms 20U, 20V, and 
20W. And the input terminals 21a and 21b of this inverter circuit 15 are connected to the direct-current bus-bars 23 and 24 to which 
the capacitor 22 was connected between lines, and output terminals 25U, 25 V, and 25 W are connected to one terminal each of the 
stator coils 12U, 12V, and 12W of an induction motor 1 1. In addition, each other end child of stator coils 12U, 12V, and 12W is 
connected in common. 

[0040] A chopper circuit 26 is what consisted of transistor modules which have the transistors 27 and 28 and fly wheel diodes 29 and 
30 of an NPN form as a switching element. A collector is connected to the direct-current bus-bar 23 in the transistor 27. The emitter is 
connected to the collector of a transistor 28, the emitter of the transistor 28 is connected to the direct-current bus-bar 24, and diodes 29 
and 30 are connected between each collector of transistors 27 and 28, and an emitter. And the neutral point slack AC-power-supply 
terminal 3 1 of a chopper circuit 26 is connected to the positive terminal of a dc-battery 1 3 through the direct-current side reactor 32, 
and the negative terminal of a dc-battery 1 3 is connected to the direct-current bus-bar 24. 

[0041] Neutral point slack output terminal 25 of one arm 20U of inverter circuit 15 U is connected to the honest outflow force terminal 
of a full wave rectifier circuit 33, and the negative direct-current output terminal of the full wave rectifier circuit 33 is connected to the 
direct-current bus-bar 24 (negative terminal of a dc-battery 3). In this case, the full wave rectifier circuit 33 carried out bridge 
connection of the two diodes 33c and 33d to two thyristors 33a and 33b, it was constituted, and that alternating current input terminal 
is connected to the attachment plug 37 through AC-power-supply Rhine 35 and 36 which inserted the ac side reactor 34 in one side. 
[0042] It connects between forward [ of a dc-battery 13 ], and a negative terminal, and the direct-current- voltage detector 38 detects 
the electrical potential difference between terminals of a dc-battery 13. The ac side current detection means slack alternating current 
detector 39 is arranged in AC-power-supply Rhine 36, and detects the current (current which flows to a reactor 34 so that it may 
mention later) which flows to AC-power-supply Rhine 36. The direct-current side current detection means slack charging current 
detector 40 is arranged by the direct-current bus-bar 24, and detects the charging current which flows to a dc-battery 13. In addition, 
the alternating current detector 39 and the charging current detector 40 are constituted by the hall device form current transformer 
which can detect both alternating current and a direct current. The zero crossing point sensor 41 which consists of a photo coupler is 
formed between DC-power-supply Rhine 35 and 36. 

[0043] Now, the control means slack control circuit 42 was constituted considering the microcomputer as a subject, each output 
terminal of the direct-current- voltage detector 38, the alternating current detector 39, the charging current detector 40, and the zero 
crossing point sensor 41 is connected to each of that input port, and each output port is connected to the base (gate) of the transistors 
27 and 28 of transistor 16U of an inverter circuit 15 16W and 17U thru/or 17W, and a chopper circuit 26, respectively. In addition, 
although two output ports of a microcomputer 42 do not carry out illustration, they are connected to the gate of the thyristors 33a and 
33b of a full wave rectifier circuit 33. 

[0044] Next, also with reference to drawing 2 thru/or drawing 5 R> 5, it explains about an operation of this example. 
(1) Describe the actuation at the time of transit of drive place ** of an induction motor 11, and an electric vehicle. That is, a control 
circuit 42 creates the energization timing signal over transistor 16U of an inverter circuit 15 16W and 1 7U thru/or 17W, gives a base 
signal (gate signal) to transistor 16U 16W and 17U thru/or 17W in predetermined sequence according to the energization timing 
signal, and carries out on-off control of transistor 16U 16W and 17U thru/or 17W. Thereby, in an inverter circuit 15, alternating 
voltage is created from the direct current voltage of a dc-battery 13, it comes to give an induction motor 1 1, an induction motor 1 1 
rotates, and an electric vehicle runs. 

[0045] As a motor rating here at the time of a stationary (the rotational frequency and torque which are used frequently) 160 (V), 
When it carried out to 10 (kW) (N-m), 5000 (rpm) and 20, and 320 (V) and 40 (kW) (N-m), 10000 (rpm) and 40, are required at the 
time of the maximum output, as an induction motor 1 1 [ i.e., ] [ i.e., ] As shown in drawing 2 , the thing of 5000 (rpm) and 20 (N-m) is 
prepared, and the thing of 1 60 (V) is selected as a dc-battery 1 3. 

[0046] In rotating an induction motor 1 1 with slack 5000 (rpm) at the time of a stationary, a control circuit 42 becomes having made 
the transistors 27 and 28 of a chopper circuit 26 turn off with as. Therefore, a capacitor 22 is charged so that the electrical potential 
difference between terminals may turn into battery voltage 160 (V), and this is impressed to an inverter circuit 15. And although a 
control circuit 42 comes to carry out on-off control of transistor 16U of aji inverter circuit 15 16W and 17U thru/or 17W so that an 
induction motor 1 1 may rotate by 5000 (rpm), it sets the PWM duty at this time as 100 (%). Therefore, the electrical potential 
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difference impressed to an induction motor 1 1 is set to 160 (V). 

[0047] In rotating an induction motor 1 1 at an engine speed lower than 5000 (rpm), it controls a control circuit 42 by carrying out 
PWM control of transistor 16U of an inverter circuit 15 thru/or 16W or 17U thru/or 17W so that the electrical potential difference 
impressed to an induction motor 1 1 turns into a low electrical potential difference according to the engine speed. 
[0048] When rotating an induction motor 1 1 at an engine speed higher than 5000 (rpm), a control circuit 42 makes the transistor 28 of 
a chopper circuit 26 turn on first. Thereby, electromagnetic energy is accumulated when a current flows to a reactor 32 in the path of 
the positive terminal of a dc-battery 13, a reactor 32, a transistor 28, and the negative terminal of a dc-battery 13. Then, a control 
circuit 42 comes to turn off the transistor 28 of a chopper circuit 26, the electromagnetic energy accumulated in the reactor 32 is 
accumulated in a capacitor 22 through a fly wheel diode 29, and the electrical potential difference between terminals of a capacitor 22 
turns into a high electrical potential difference from 160 (V). 

[0049] For example, by controlling the on-off duty of the transistor 28 of a chopper circuit 26, in setting the engine speed of an 
induction motor 1 1 to 7500 (rpm), it carries out a pressure up so that the electrical potential difference between terminals of a capacitor 
22 may be set to 240 (V). moreover, the engine speed of an induction motor 1 1 - the maximum output - in making it alike 1 0000 
(rpm), similarly it carries out a pressure up by controlling the on-off duty of the transistor 28 of a chopper circuit 26 so that the 
electrical potential difference between terminals of a capacitor 22 may be set to 320 (V). 

[0050] That is, a chopper circuit 26 controls a control circuit 42 to set transistor 16U of an inverter circuit 15 thru/or 1 6W or 1 7U 
thru/or PWM duty of 17W to 1 00 (%), while it acts as a chopper for pressure ups and this chopper circuit 26 is acting as a chopper for 
pressure ups. Therefore, the electrical potential difference between terminals of the capacitor 22 by which the pressure up was carried 
out in the chopper circuit 26 comes to be impressed to an induction motor 1 1 through an inverter circuit 15. 
[0051] (2) When the regenerative-braking induction motor 1 1 of an induction motor 1 1 shifts to low-power output (low rotational 
frequency) from high power (high rotational frequency), an induction motor 1 1 serves as regenerative braking. That is, a control 
circuit 42 comes to make the transistor 27 of a chopper circuit 26 turn on, therefore the regeneration current from an induction motor 
1 1 comes to flow to a dc-battery 1 3 through the transistor 27 of a chopper circuit 26 at fly wheel diode 1 8U of an inverter circuit 1 5 
1 8 W and 1 9U thru/or 1 9W list. 

[0052] In this case, since the generation-of-electrical-energy electrical potential difference of an induction motor 1 1 comes to be 
proportional to the engine speed at this time, a motor generation-of-electrical-energy electrical potential difference becomes higher 
than 160 (V) of battery voltage. Then, at the time of this regenerative braking, a control circuit 42 makes the transistor 27 of a chopper 
circuit 26 turn off, when the charging current detector 40 detects the charging current (regeneration current) lb over a dc-battery 1 3 
and this exceeds a predetermined value, and conversely, when the charging current lb is below a predetermined value, it is controlled 
to make a transistor 27 turn on. Therefore, a chopper circuit 26 comes to act as a chopper for pressure lowering in this case. 
[0053] In addition, at the time of regenerative braking of an induction motor 11, when the generation-of-electrical-energy electrical 
potential difference of an induction motor 1 1 is lower than the charge electrical-potential-difference slack 160 of a dc-battery 13 (V), a 
control circuit 42 makes arm 20U of an inverter circuit 15 transistor 17U of one negative side of 20W thru/or 17W turn on, and carries 
out the pressure up of the electrical potential difference which repeats making transistor 1 7U thru/or 1 7W turn off after that, and is 
supplied to a dc-battery 1 3 from an inverter circuit 15. Therefore, an inverter circuit 15 comes to act as a chopper for pressure ups. 
[0054] (3) If the charge dc-battery 13 of a dc-battery 13 discharges and an electrical potential difference descends, since power 
required to drive an induction motor 1 1 will no longer be obtained, charge a dc-battery 1 3 from external AC power supply in this case. 
That is, if an attachment plug 37 is inserted in the source-power-supply slack power receptacle (not shown) of 100 (V) as external AC 
power supply and it connects, a control circuit 42 will switch to charge mode automatically, and one arm 20U and a chopper circuit 
26, and full wave rectifier circuit 33 of an inverter circuit 15 will be used for it in this charge mode. 

[0055] That is, if an attachment plug 37 is inserted and connected to a power receptacle, as drawing 4 R> 4 (a) and drawing 5 (a) 
show, the AC-power- supply electrical potential difference Vac is supplied and drawing 5 (b) shows, the zero crossing point sensor 41 
will output the output signal S of a square wave which becomes high-level by the low level and the negative(-) half wave by the 
forward (+) half wave, and will give this to a control circuit 42. When it detects that the output signal S from the zero crossing point 
sensor 41 repeats a low level and high level, a control circuit 42 judges that it is charge initiation, and makes transistor 1 7U of one arm 
of inverter circuit 15 20U and transistor 16U other than transistor 27 of a chopper circuit 26 thru/or 16W, and 17V and 17W turn off. 
Furthermore, a control circuit 42 detects the zero crossing point of the AC-power-supply electrical potential difference Vac from the 
standup and fall of an output signal S from the zero crossing point sensor 41, as shown in drawing 5 (b). 

[0056] If the zero crossing point of the AC-power-supply electrical potential difference Vac is detected, a control circuit 42 will create 
the criteria (electrical potential difference) signal VR of the sine wave which synchronized with the AC-power-supply electrical 
potential difference Vac by PLL control based on this, as shown in drawing 5 (c). A control circuit 42 judges the polarity of the AC- 
power-supply electrical potential difference Vac from a reference signal VR, and performs the following control based on this. 
[0057] A control circuit 42 starts initial charge actuation, when it is judged as charge by external AC power supply. That is, a control 
circuit 42 makes the transistor 27 of a chopper circuit 26 turn on, and makes transistor 1 7of one arm 20U U turn on in the both sides of 
the forward (+) half wave of the AC-power-supply electrical potential difference Vac, and the negative(-) half wave. First, a control 
circuit 42 serves as abbreviation 0, as the AC-power-supply electrical potential difference Vac (refer to drawing 4 (a)) comes to give a 
gate signal to thyristor 33b of a full wave rectifier circuit 33 near the zero crossing point from a negative half wave to a forward half 
wave, therefore the energization phase of thyristor 33b is shown in drawing 4 (b). Then, a control circuit 42 comes to control the gate 
signal given to the thyristors 33a and 33b so that the energization phase of Thyristors 33a and 33b may become size gradually to be 
shown in drawin g 4 (b). 

[0058] In the period which it ** and thyristor 33a or 33b turns on If a current will flow to a reactor 34, electromagnetic energy will be 
accumulated in a reactor 34, and a gate signal will not be given to thyristor 33a or 33b and transistor 1 7U turns off synchronizing with 
the gate signal As the electromagnetic energy comes to be given to a dc-battery 13 through a capacitor 22, and it comes to charge on 
the electrical potential difference to which the pressure up of the dc-battery 13 was carried out, therefore the AC-power-supply current 
lac of external AC power supply is shown in drawing 4 (c), it increases gradually. In addition, the principle of the charge over a dc- 
battery 13 is explained in full detail behind. By the charging current lb over a dc-battery 13 being detected by the charging current 
detector 40, and giving a control circuit 42, a control circuit 42 will shift to the next usual charge actuation, if the charging current lb 
reaches a predetermined value. 

[0059] That is, when the AC-power-supply electrical potential difference Vac is the forward (+) half wave, a control circuit 42 makes 
transistor 17of one arm 20U of inverter circuit 15 U turn on, and makes thyristor 33b of a full wave rectifier circuit 33 turn on first. 
Thereby, the AC-power-supply current lac flows to a reactor 34 in the path of thyristor 33b, transistor 17U, diode 33c, and a reactor 
34, and electromagnetic energy is accumulated in a reactor 34. The AC-power-supply current lac which flows to this reactor 34 is 
detected by the alternating current detector 39, and is given to a control circuit 42 as a detection current Id. In addition, in fact, the 
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detection current Id is described as the expedient top of explanation, and a detection current Id here, although it is changed into an 
electrical potential difference and a control circuit 42 is given. 

[0060] When the detection current Id increases by continuation of the ON state of transistor 1 7U and this becomes size from a 
reference signal VR, a control circuit 42 makes transistor 1 7U turn off, and makes a transistor 27 turn on. Thereby, the electromagnetic 
energy accumulated in the reactor 34 is given to a capacitor 22 through thyristor 33b and fly wheel diode 18U, further, comes to be 
given to a dc-battery 1 3 through a transistor 27, and is charged on the electrical potential difference to which the pressure up of the dc- 
battery 1 3 was carried out 

[0061] Then, when the detection current Id of the alternating current detector 39 decreases and it becomes smallness from a reference 
signal VR, it comes to make transistor 1 7U, as for a control circuit 42, turn on again. Hereafter, it comes to repeat the same actuation. 
Therefore, the gate signal Sy given to transistor 1 7U comes to be shown in drawing 5 (d). 

[0062] When the AC-power-supply electrical potential difference Vac is the negative{-) half wave, a control circuit 42 makes 
transistor 1 7of one arm 20U U turn on, and makes thyristor 33a turn on. The on-off control action of the transistors 1 7U and 27 in this 
case is the same as that of the above-mentioned. Therefore, the gate signal Sz given to transistor 1 7U comes to be shown in drawing 5 
(c). 

[0063] That is, as shown in drawing 5 (f), a control circuit 42 carries out on-off control of the transistor 17U so that the detection 
current Id may follow a reference signal VR, and thereby, the detection current Id is controlled by the wave of the shape of a sine wave 
of the AC-power-supply electrical potential difference Vac and an inphase, and it comes to show the AC-power-supply current lac to 
drawing 5 (g). 

[0064] The annunciator which will judge a control circuit 42 to be the completion of charge, it will make turn off transistors 17U and 
27 and Thyristors 33a and 33b, and will not illustrate it if the electrical potential difference between terminals of a dc-battery 13 
reaches default value is operated by **(ing), and the electrical potential difference between terminals of a dc-battery 13 being detected 
by the direct-current- voltage detector 38, and giving a control circuit 42, and the completion of charge is reported. 
[0065] Thus, since according to this example a chopper circuit 26 is made to act as a chopper for pressure ups and it was made to carry 
out PWM control of the inverter circuit 15 when driving an induction motor 1 1, as an induction motor 11, it can be made rating at the 
time of steady operation, and effectiveness can be improved. Moreover, since a chopper circuit 26 is made to act as a chopper for 
pressure lowering according to the generation-of-electrical-energy electrical potential difference of an induction motor 11 or it was 
made to make an inverter circuit 1 5 act as a chopper for pressure ups at the time of regenerative braking of an induction motor 1 1 , 
regenerative braking of an induction motor 1 1 can be performed smoothly. 

[0066] Furthermore, at the time of charge of a dc-battery 13, external AC power supply is connected through a reactor 34 between the 
negative terminals of the output terminal 25U and the dc-battery 13 of one arm 20U of the drive circuit slack inverter circuit 15. Since 
it was made to carry out on-off control of the both sides of transistors 1 7U and 27 A current flows from external AC power supply 
intermittently to a reactor 34, electromagnetic energy is accumulated, the electromagnetic energy is given to a dc-battery 13 through 
one arm 20U and a chopper circuit 26, and this comes to be charged. 

[0067] Therefore, even if it does not use the battery charger of the dedication which has the transformer which are weight and the 
volume, and which becomes size unlike the former A chopper circuit 26 can be ****ed and a dc-battery 13 can be charged only by 
control of a control circuit 42. Only the part can aim at reduction of a manufacturing cost, and can attain small lightweight- izati on of 
the loading object in the machine room of an electric vehicle. Since only **** and the part which attained small lightweight-ization 
can carry many numbers of a dc-battery 1 3 conversely, lengthening 1 charge mileage can lengthen 1 charge mileage. Moreover, even 
if it receives the dc-battery 13 of 160 (V) rating and a twist is also the external power of a low electrical potential difference or a high 
electrical potential difference, the dc-battery 13 can be charged easily and it is very advantageous to a user. 
[0068] Furthermore, when an external power was AC power supply at the time of charge of a dc-battery 13, the control circuit 42 
detected the zero crossing point of the AC-power-supply electrical potential difference Vac based on the output signal of the zero 
crossing point sensor 41, and the reference signal VR which synchronized with the AC-power-supply electrical potential difference 
Vac based on this is acquired, and it was made to make the detection current Id of the alternating current detector 39 which detects the . 
AC-power-supply current lac to this reference voltage VR follow. 

[0069] Therefore, even if it uses the reactor 34 for pressure ups, power factor improvement of AC power supply can be controlled, 
reduction of a power-source higher harmonic wave can be aimed at, and control of the charging current over a dc-battery 13 can also 
be performed to coincidence. 

[0070] Moreover, since it was made for a control circuit 42 to make the initial charge actuation which controls the energization phase 
of thyristor 33a of the full wave rectifier circuit 33 established in the charge way of a dc-battery 13 at the time of charge of a dc-battery 
13, or 33b to become size from abbreviation 0 gradually perform, it can prevent the rapid charge over a dc-battery 13, and does not 
have a bad influence on a dc-battery 13. 

[0071] In addition, in the above-mentioned example, at the time of charge of a dc-battery 13, a capacitor 22 is charged at the electrical 
potential difference (for example, 300 (V)) more than the battery voltage slack 160 (V), the transistor 27 of a chopper circuit 26 is 
adjusted in the on-off duty based on the detection current of the alternating current detector 39 or the charging current detector 40, and 
it may be made to make the charging current of a dc-battery 1 3 regularity at it. 

[0072] Drawing 6 and drawing 7 are the 2nd example of this invention, attach and show the same sign to the same part as drawing 1 , 
and explain only a different part to it hereafter. That is, between the direct-current bus-bar 23 and 24, the switching circuit 43 is 
connected, and this switching circuit 43 connects to a serial the transistors 44 and 45 of the switching element slack NPN form where 
it has fly wheel diodes 46 and 47 in juxtaposition, and is constituted. And neutral point slack output terminal 25of one arm 20U of 
inverter circuit 15 U is connected to AC-power-supply Rhine 35 through a bidirectional triode thyristor (a triac is called hereafter) 48, 
and the neutral point slack AC-power-supply terminal 48 of a switching element 43 is connected to AC-power-supply Rhine 36. 
[0073] In drawing 7 , warm 49b is formed in revolving-shaft 49a of DC motor 49, worm gear 50a which gears with the warm 49b is 
prepared, the contact surfaces 50b and 50c of the traveling contact plate 50 attach and detach by the vertical movement to the contact 
surfaces 5 la and 52a of the stationary-contact plates 51 and 52, and the contactor 53 is constituted by the traveling contact plate 50 by 
the above at it. 

[0074] And the positive terminal of the DC-power-supply slack cell 54 is connected to the fixed contact piece a of a change-over 
switch 55, and the fixed contact piece b of a change-over switch 56, the negative terminal of a cell 54 is connected to the fixed contact 
piece b of a change-over switch 55, and the fixed contact piece a of a change-over switch 56, and the movable contact pieces c and c of 
change-over switches 55 and 56 are connected to the input terminal of DC motor 49. 

[0075] Again, in drawing 6 , the stationary-contact plate 5 1 of a contactor 53 is connected to the positive terminal of a dc-battery 13, 

and the stationary-contact plate 52 is connected to the dc-battery side edge child of the direct-current side reactor 32. 

[0076] Except that it ** and a triac 48 comes to carry out instead of the thyristors 33a and 33b of a full wave rectifier circuit 33 about 
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actuation of charge of the drive of an induction motor 11, and the regenerative-braking list of an induction motor 1 1 of a dc-battery 22, 
it is the same as that of the 1st example. 

[0077] (4) Make it operate and turn on the refresh switch which inserts an attachment plug 37 at the AC-power-supply slack power 
receptacle of 100 volts of single phase, connects, and is not illustrated at this time to describe refresh of a dc-battery 13, now refresh 
actuation of a dc-battery 13. Thereby, a control circuit 42 switches from the drive mode of an induction motor 1 1 to the refresh mode 
of a dc-battery 13. 

[0078] It will output an output signal S, and if an attachment plug 37 is connected to a power receptacle, as mentioned above, thereby, 
the zero crossing point sensor 41 creates the criteria (electrical potential difference) signal VR of a sine wave with which the control 
circuit 42 synchronized with the AC-power-supply electrical potential difference Vac as PLL control showed to drawing 5 (c), and a 
control circuit 42 will judge the polarity of the AC-power-supply electrical potential difference Vac from a reference signal VR, and it 
will perform the following control based on this. 

[0079] In refresh mode, one arm 20U and a switching circuit 43, and triac 48 of an inverter circuit 15 are used for a control circuit 42. 
That is, a control circuit 42 makes the transistor 45 of one transistor 1 6U and the switching circuit 43 of arm 20U turn on first, when 
the AC-power-supply electrical potential difference Vac is the forward (+) half wave, while making a triac 48 rum on. Thereby, 
alternating current (the discharge current of a dc-battery 13, regeneration current to AC power supply) flows in the path of the positive 
terminal of a dc-battery 1 3, a contactor 53, diode 29, transistor 16U, a triac 48, a plug socket 37 (AC power supply), a reactor 34, a 
transistor 45, and the negative terminal of a dc-battery 13, and this is detected by the alternating current detector 39 and given to a 
control circuit 42 as a detection current. 

[0080] When a detection current increases by continuation of the ON state of transistors 16U and 45 and this serves as size from a 
reference signal VR, a control circuit 42 makes transistor 16U turn off. Then, when the detection current of the alternating current 
detector 39 decreases and it becomes smallness from a reference signal VR, it comes to make transistor 16U, as for a control circuit 
42, turn on again. Hereafter, it comes to repeat the same actuation. 

[0081] A control circuit 42 makes the transistor 44 of a switching circuit 43 turn on, when the AC-power-supply electrical potential 
difference Vac is the negative(-) half wave while making transistor 17of one arm 20U U turn on. The on-off control action of the 
transistor 44 in this case is the same as that of the above-mentioned transistor 16U. 

[0082] According to the 2nd example, thus, at the time of refresh actuation of a dc-battery 13 By the chopper for pressure lowering 
formed of one arm 20U and the switching circuit 43 of an inverter circuit 15, since the residual power (residual energy) of a dc-battery 
1 3 was revived to external AC power supply Unlike the former, it becomes impossible to carry out stripping as the Joule's heat using 
the resistor for discharge, and can aim at an improvement of energy efficiency so much, and since the resistor for discharge is 
unnecessary It is not necessary to secure the installation tooth space in an electric vehicle, and is the the best for the narrow electric 
vehicle of an installation tooth space. 

[0083] in addition, in demounting a dc-battery 1 3 from an electric vehicle For example, by making between the contact pieces (c-a) of 
change-over switches 55 and 56 turn on, and making an one direction rotate DC motor 49 As the traveling contact plate 50 is raised 
and it is shown in drawing 7 R> 7, in making a contactor 53 turn off and installing a dc-battery 13 in an electric vehicle conversely 
The traveling contact plate 50 is dropped and a contactor 53 is made to turn on by making between the contacts (c-b) of change-over 
switches 55 and 56 turn on, and making hard flow rotate DC motor 49. Thereby, a contactor 53 can be made with the stable switching 
means which does not have a chattering by vibration etc. 

[0084] Drawing 8 and drawing 9 are the 3rd example of this invention, attach and show the same sign to the same part as drawing 1 , 
and explain a different part to it hereafter. That is, in this 3rd example, it is what used the brushless motor 57 as a motor, and the 
brushless motor 57 consists of Rota (not shown) of the permanent magnet form using the stator 58 which has the stator coils 58U, 
58V, and 58 W of two or more phases, for example, a three phase circuit, and the magnetic substance containing iron, for example, the 
magnetic substance which consists of neodium-iron-boron (Nd-Fe-B). And the star of the stator coils 58U, 58V, and 58W is carried 
out, and the one terminal each is connected to the output terminals 25U, 25V, and 25 W of an inverter circuit 15. 
[0085] It **, three location sensing elements which consist of hall devices which detect the rotation location of Rota as everyone 
knows are prepared in the brushless motor 57, and a control circuit 42 creates the energization timing signal over transistor 16U of an 
inverter circuit 15 16W and 17U thru/or 17W by carrying out logical operation of the location detecting signal from these location 
sensing elements. The effectiveness as said 1 st example that actuation of others of a control circuit 42 is the same as that of the 1 st 
example, therefore it is the same even when a brushless motor 57 is used as a drive motor of an electric vehicle can be acquired. By 
the way, when Rota of a brushless motor 57 is constituted from a permanent magnet using the magnetic substance which consists of 
Nd-Fe-B, there is an advantage to which coercive force can make it it is efficient and long lasting since this kind of permanent magnet 
is expensive. 

[0086] In this case, in the conventional example, if the thing same as that Rota as Rota of the brushless motor 57 of the 3rd example is 
used, using a brushless motor as a motor 7 of the former ( drawing 10 ), since he is trying to make it change only with PWM control, 
the iron loss by the iron contained in the permanent magnet of Rota by the harmonic content contained in applied voltage will become 
size, and the problem Rota carries out [ a problem ] a temperature rise remarkably will produce the applied voltage to a motor 7. 
[0087] on the other hand, when according to this 3rd example a chopper circuit 26 acts as a chopper for pressure ups in order to rotate 
a brushless motor 57 above the engine speed at the time of a stationary Since a control circuit 42 is controlled to make transistor 16U 
of an inverter circuit 15 thru/or 16W or 17U thru/or 17 W into the PWM duty 100 (%) The iron loss of Rota by the harmonic content of 
the applied voltage based on PWM control becomes remarkably small, and can prevent generation of heat of Rota as much as possible. 
And since it can be made higher than the conventional PWM duty even when rotating a brushless motor 57 under at the engine speed 
at the time of a stationary, iron loss by the harmonic content of Rota can be made small. 

[0088] Drawing 9 shows the Rota temperature characteristic acquired by experiment of this invention persons. In addition, both the 
electrical potential differences of dc-batteries 1 and 13 are 330V. <A HREF= M /Tokujitu/rjitemdrw.ipdl?N0000=239&N0500=lE_N/;? 
7=>;:6=///&N0001=934&N0552=9&N0553=00001 1" - the temperature characteristic A plotted by ** in TARGET="tjitemdrw"> 
drawing 9 is the Rota temperature characteristic of the motor 7 at the time of driving a motor 7 with the driving gear of the 
conventional motor, and making it run an electric vehicle by 80 km/h. Rating of a motor 7 is 330 (V), and 10000 (rpm) and 10 (N-m), 
the main circuit electrical potential difference of the driving gear of the motor at the time of a drive is 330 (V), and PWM duty is 30 
(%). In addition, the axis of abscissa of drawing 9 is time amount (minute), and an axis of ordinate is temperature (deg). 
[0089] Moreover, the temperature characteristic B plotted by x in drawing 9 is the Rota temperature characteristic of the brushless 
motor 57 at the time of driving a brushless motor 57 with motorised equipment 14 as shown in drawing 8 , and making it run an 
electric vehicle by 80 km/h. Rating of a brushless motor 57 is 660 (V), and 10000 (rpm) and 10 (N-m), the main circuit electrical 
potential difference of the motorised equipment 14 at the time of a drive js 330 (V), and PWM duty is 60 (%). 
[0090] The temperature characteristic B shows the property that the temperature rise over time amount progress is low, and good, as 
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compared with the temperature characteristic A so that clearly from drawing 9 . This is because can use the brushless motor 57 of the 
rated voltage 660 higher than the electrical potential difference of a dc-battery 13 (V) since motorised equipment 14 makes a chopper 
circuit 26 act as a chopper for pressure ups and can carry out the pressure up of the main circuit electrical potential difference of an 
inverter circuit 1 5, the same rate as the former is obtained by this, so PWM duty can be made high. 

[0091] Namely, what is necessary is just to double PWM duty, in order to obtain the same rotational speed as the former by the 
brushless motor 57 whose rated voltage is twice the brushless motor 7, when the electrical potential difference of dc-batteries 1 and 13 
is the same. Therefore, the harmonic content by which only the part to which PWM duty became large is contained in an PWM signal 
will decrease, and generation of heat which arises with iron loss in the permanent magnet of Rota of a brushless motor 57 will 
decrease in connection with it. 

[0092] According to the problem of the temperature rise by this iron loss, when driving a motor with the conventional driving gear, the 
permanent magnet which consists of a ferrite etc. had to be used for Rota of that motor, but as mentioned above, according to the 3rd 
example, even if it uses for Rota of a brushless motor 57 the permanent magnet which consists of Nd-Fe-B containing iron, generation 
of heat by the iron loss of that permanent magnet can be controlled. Therefore, from before, it can become possible to use the high 
magnetic material of coercive force, and the effectiveness of a brushless motor 57 can be raised, and suppose that it is long lasting at 
the permanent magnet of Rota In addition, although Nd-Fe-B was used as the magnetic substance of a permanent magnet in the 
above-mentioned example, if it is the magnetic substance containing iron, it is good anything, without restricting to this. 
[0093] Moreover, although the induction motor 11 or the brushless motor 57 was used as a motor in the above-mentioned example 
Instead, 2 phase motor, a direct-current motor with a brush, or a reluctance motor may be used. In this case There are some (for 
example, direct-current motor with a brush) which have only one arm which comes to connect with a two-piece serial the switching 
element slack transistor which has a fly wheel diode as a drive circuit, therefore it has one or more arms with an object as a drive 
circuit. 

[0094] Furthermore, although the triac 48 was formed as a switching element for current limiting, you may make it prepare two photo 
thyristors or photograph triac which could prepare instead two thyristors which carried out antiparallel connection, or carried out 
antiparallel connection in the above-mentioned example. 

[0095] In addition, as for the ability to carry out by deforming suitably within limits which do not deviate from a summary, it is 
needless to say that this invention is applicable to the equipment at large which needs the motorised equipment which is not limited 
only to the above-mentioned example and drives a motor by using not only an electric vehicle but a dc-battery as a power source etc. 
[0096] 

[Effect of the Invention] Since this invention is as having explained above, it does the following effectiveness so. Since according to 
the driving gear of a motor claim 1 and given in two it can act by making a chopper circuit into the chopper for pressure ups when 
supplying power to a motor through a drive circuit from a dc-battery, it can become possible to impress an electrical potential 
difference higher than battery voltage to a motor, a motor can be made to drive at a rotational frequency higher than the time of a 
stationary, and the effectiveness at the time of steady operation can be improved. Moreover, since it can act by making a chopper 
circuit into the chopper for pressure lowering when supplying power to a dc-battery from a drive circuit, a dc-battery can be charged 
smoothly, without the motor generation-of-electrical-energy electrical potential difference or the external power electrical potential 
difference having also been higher than battery voltage, and damaging a circuit element, when carrying out regenerative braking of the 
motor, or when charging a dc-battery from an external power. 

[0097] According to the driving gear of a motor according to claim 3, at the time of regenerative braking of a motor, when a motor 
generation-of-electrical-energy electrical potential difference is lower than battery voltage, the arm comes to act as a chopper for 
pressure ups by carrying out on-off control of the negative side switching element of the arm of a drive circuit 
[0098] One arm acts as a chopper for pressure ups, and the pressure up of the full -wave-rectification electrical potential difference 
comes to be carried out, therefore it is not necessary to form the battery charger of dedication for charge of a dc-battery and, and 
according to the driving gear of a motor according to claim 4, at the time of charge of a dc-battery, while full wave rectification of the 
external AC power supply is carried out by the full wave rectifier circuit, even when an AC-power-supply electrical potential 
difference is lower than battery voltage, charge of a dc-battery is attained. 

[0099] According to the driving gear of a motor according to claim 5, since a control means controls the energization phase of the 
thyristor of a full wave rectifier circuit based on the detection current of an ac side current detection means to become size from 
abbreviation 0 gradually, it can control the rush current at the time of charge initiation. 

[0100] According to the driving gear of a motor according to claim 6, a control means can control the charging current to a 
predetermined value, and can make the stable charge perform at the time of charge of a dc-battery, since the on-off duty of the chopper 
circuit which acts as a chopper for pressure lowering based on the detection current of a direct-current side current detection means is 
raised gradually. 

[0101] According to the driving gear of a motor according to claim 7, at the time of charge of a dc-battery, since a control means 
adjusts the on-off duty of the chopper for pressure ups and controls the charging current when the detection current of a direct-current 
side current detection means does not reach a predetermined value, it does so the same effectiveness as claim 6. 
[01 02] According to the driving gear of a motor according to claim 8, even if it prepares a switching circuit and a bidirectional 3 
terminal thyristor, the same operation effectiveness as claim 5 is acquired. Since power factor improvement can be aimed at since the 
current which flows from external AC power supply to a reference signal is made to follow according to the driving gear of a motor 
given in claims 9 and 10, and a capacitor is charged at the electrical potential difference beyond the peak value of an AC-power-supply 
electrical potential difference, it is controllable so that the charging current of a dc-battery becomes fixed according to an operation 
with the chopper for pressure lowering. 

[0103] According to the driving gear of a motor according to claim 11, since a chopper circuit is made to act as a chopper for pressure 
lowering also when the electrical potential difference between terminals of a capacitor is higher than the charge electrical potential 
difference of a dc-battery, the same effectiveness as claim 10 is acquired. 

[0104] According to the driving gear of a motor according to claim 12, since the PWM duty of a drive circuit is impressed to a motor 
in the condition that the reference voltage of a dc-battery changes with 1 00% in the output for which a motor is used most frequently, 
it can design a motor and a drive circuit according to a stationary output. 

[0105] According to the driving gear of a motor according to claim 13, since AC power supply is made to revive the residual energy at 
the time of refresh actuation of a dc-battery, energy efficiency becomes good and the resistor for discharge becomes unnecessary. 
According to the driving gear of a motor according to claim 14, since the chopper circuit was constituted from a transistor module, a 
configuration becomes easy. 

[0106] Since Rota constituted with the permanent magnet which comes .to contain iron in a motor was used according to the driving 
gear of a motor according to claim 15, the temperature rise of Rota can be prevented as much as possible, being able to raise the 
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effectiveness of a motor and being long lasting. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The electric block diagram showing the 1st example of this invention 
[Drawing 2] The property Fig. of a motor (the 1) 
Prawing 3] The property Fig. of a motor (the 2) 

[Drawing 4] The wave form chart of each part at the time of charge of a dc-battery (the 1) 
Prawing 5] The wave form chart of each part at the time of charge of a dc-battery (the 2) 
Prawing 6] The drawing 1 equivalent Fig. showing the 2nd example of this invention 
Prawing 7] The block diagram of a contactor 

Prawing 8] The drawing 1 equivalent Fig. showing the 3rd example of this invention 
Prawing 9] Drawing showing the temperature characteristic of Rota 
Prawing 10] The electric block diagram showing the conventional example 
pescription of Notations] 

An induction motor (motor) and 1 3 among a drawing 1 1 A dc-battery, An inverter circuit (drive circuit), 1 6U or 1 6W and 1 7U thru/or 
17W 15 A transistor (switching element), 18U 18W and 19U thru/or 19W A fly wheel diode, 20U thru/or 20W a capacitor and 26 for 
an arm and 22 A chopper circuit, 32 a full wave rectifier circuit, and 33a and 33b for a direct-current side reactor and 33 A thyristor, 
34 a direct-current- voltage detector and 39 for an ac side reactor and 38 An alternating current detector (ac side current detection 
means), 40 — in a charging current detector (direct-current side current detection means) and 41 , a switching circuit and 48 show a 
bidirectional triode thyristor, and, as for a zero crossing point sensor and 42, 57 shows a brushless motor (motor), as for a control 
circuit (control means) and 43. 
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[Drawing 1] 
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[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1 ] The drive circuit which it has one or more arms which come to connect with a serial two switching elements which have a 
fly wheel diode, an input terminal is connected to a dc-battery, and an output terminal is connected to a motor, and carries out 
energization control of said motor by turning on and off of said switching element, 

The chopper circuit which comes to connect with a serial two switching elements which are connected to juxtaposition in this drive 
circuit, and have a fly wheel diode, 

The direct-current side reactor connected between the neutral point of this chopper circuit, and a dc-battery, 

The driving gear of the motor which comes to provide the control means whose operation is established so that on-off control of the 
switching element of said drive circuit and a chopper circuit may be carried out, enables the operation of said chopper circuit as a 
chopper for pressure ups when supplying power to a drive circuit from said dc-battery, and is enabled as a chopper for pressure 
lowering when supplying power to a dc-battery from said drive circuit. 

[Claim 2] A control means is the driving gear of the motor according to claim 1 characterized by controlling to supply the reference 
voltage of a dc-battery to a drive circuit when a motor output is low, and to make a chopper circuit act as a chopper for pressure ups 
when a motor output is high. 

[Claim 3] A control means is the driving gear of the motor according to claim 1 characterized by being constituted so that a chopper 
circuit may be made to act as a chopper for pressure lowering at the time of the regeneration of a motor when a motor generation-of- 
electrical -energy electrical potential difference is higher than battery voltage, the charging current to a dc-battery may be controlled, it 
may be made to act as a chopper for pressure ups by carrying out on-off control of the negative side switching element of the arm of a 
drive circuit when a motor generation-of-electrical-energy electrical potential difference is lower than battery voltage and the charging 
current to a dc-battery may be controlled 

[Claim 4] While having a full wave rectifier circuit for carrying out full wave rectification of the external AC power supply and 
connecting the ac side reactor to the alternating current input terminal side A forward side direct-current output terminal attains to the 
neutral point of one arm of a drive circuit, and a negative side direct-current output terminal is connected to the negative terminal of a 
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dc-battery. A control means The driving gear of the motor according to claim 1 characterized by being constituted so that it may be 
made to act as a chopper for pressure ups by carrying out on-off control of the negative side switching element of said one arm at the 
time of charge of the dc-battery by external AC power supply. 

[Claim 5] It is the driving gear of the motor according to claim 4 characterized by having an ac side current detection means to detect 
the charging current which flows in a drive circuit through a full wave rectifier circuit from AC power supply, constituting the full 
wave rectifier circuit including two or more thyristors, and constituting the control means so that the energization phase of said 
thyristor may be controlled based on the detection current of said ac side current detection means to become size from abbreviation 0 
gradually. 

[Claim 6] It is the driving gear of the motor according to claim 4 characterized by having a direct-current side current detection means 
to detect the charging current which flows to a dc-battery, and constituting the control means so that the on-off duty of the chopper for 
pressure lowering may be gradually raised based on the detection current of the direct-current side current detection means and the 
charging current may be controlled to a predetermined value. 

[Claim 7] A control means is the driving gear of the motor according to claim 6 characterized by being constituted so that the on-off 
duty of the chopper for pressure ups may be adjusted and the charging current may be controlled, when the detection current of a 
direct-current side current detection means does not reach a predetermined value. 

[Claim 8] The driving gear of the motor according to claim 5 characterized by connecting the switching circuit which comes to 
connect with a serial two switching elements which have a fly wheel diode in a drive circuit at juxtaposition, and using the 
bidirectional triode thyristor instead of being a full wave rectifier circuit. 

[Claim 9] A control means is the driving gear of the motor according to claim 4 characterized by being constituted so that it may 
control to make the alternating current which flows from external AC power supply follow the reference signal of the sine wave which 
synchronized with the AC-power-supply electrical potential difference. 

[Claim 10] It is the driving gear of the motor according to claim 9 which a capacitor is connected to juxtaposition in a drive circuit, 
and is characterized by constituting the control means so that the electrical potential difference between terminals of a capacitor 
becomes beyond the peak value of an external AC-power-supply electrical potential difference and it may control. 
[Claim 1 1] A control means is the driving gear of the motor according to claim 9 or 1 0 characterized by being constituted so that a 
chopper circuit may be made to act as a chopper for pressure lowering and current limiting may be performed, when the electrical 
potential difference between terminals of a capacitor is higher than the charge electrical potential difference of a dc-battery. 
[Claim 1 2] The driving gear of the motor according to claim 2 by which reference voltage of a dc-battery is characterized by being 
constituted so that it may be impressed by the motor in the condition that the PWM duty of a drive circuit becomes 1 00% in the output 
for which a motor is used most frequently. 

[Claim 1 3] A control means is the driving gear of the motor according to claim 8 characterized by being constituted so that external 
AC power supply may be made to revive the residual energy of the dc-battery at the time of refresh actuation of a dc-battery by 
carrying out on-off control of one arm of a drive circuit, and the switching element of a switching circuit. 
[Claim 14] A chopper circuit is the driving gear of the motor according to claim 1 to 13 characterized by consisting of transistor 
modules which consist of two transistors which have a fly wheel diode in juxtaposition. 

[Claim 1 5] A motor is the driving gear of the motor according to claim 1 to 14 characterized by using Rota constituted with the 
permanent magnet which comes to contain iron. 

[Claim 1 6] The inverter circuit which has one or more arms which come to connect two switching elements with a serial, 

The chopper circuit which is connected to juxtaposition at this inverter circuit, and comes to connect two switching elements with a 

serial, 

The dc-battery by which a positive terminal is connected through a reactor at the neutral point of this chopper circuit, and a negative 
terminal is connected to the direct-current bus-bar of a negative side, 

The direct-current-voltage detector which detects the electrical potential difference between terminals of this dc-battery, 

The motor constituted so that said Rota may rotate by having a stator coil and Rota and the power from said dc-battery being supplied 

through said inverter circuit, 

When the generation-of-electrical-energy electrical potential difference at the time of the regeneration of said motor is higher than the 
electrical potential difference between terminals of said dc-battery, said chopper circuit is made to act as a chopper for pressure 
lowering. When the generation-of-electrical-energy electrical potential difference of said motor is lower than the electrical potential 
difference between terminals of said dc-battery The driving gear of the motor which comes to provide the control means which 
controls the charging current to said dc-battery by making the chopper circuit concerned act as a chopper for pressure ups by repeating 
turning on and off of the direction arranged at the inner negative side of the switching element which constitutes said chopper circuit. 
[Claim 17] The motor which has Rota and the stator of two or more layers, 
It has a dc-battery used as the power source of this motor, 

Said drive circuit is the driving gear of a motor given in claim 1 thru/or any of 15 they are. [ which is characterized by performing 
energization control on said motor with the power outputted from said dc-battery ] 

[Claim 1 8] Said motor is the driving gear of the motor according to claim 17 characterized by being the drive motor of an electric 
vehicle. 
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[0 0 15] S^Sffifgo^-^CDKEbSett, ffiff 
y t LTftUBSirc A*y u ^©^mmsit^siiia L, 
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[0 0 16] »^41B©0^r-^©|gljggtt. 

o&mmw. & ±&&ffi-r * & & © ±mmffi\si& &m x 
t, *©£8sxa*^«j=x««y7* h;wfc*arr* 

&&felC. iE«»«ffl*«?-*K»lHlfSO 1 
©•frtt/SUiiftB L> R«ft«it«ai*iB?- yr - U © 
•amciftttU fftW¥g:£. 4tffi©£tttt8i;:J:SA 
yf'J ©3fe««¥fc«, WIS 1 A<Oftffi07s-f yy 

£ b Tf^ffl $ * 5 «fc 3 * i H 5 tCl#f& 

-5. 

[0 0 17] M&«5Gtt®%— ^OBMSIRM:. 

»-f'JW ©ilStelS SK*** 6 fc* £ & -5 «£ o \Z 
fflWTZ «k -5 fC#Sf£T £ t C a KW«**T*. 
[0 0 18] W3MI6Ctta>%— ^onbttBH:. Ay 

^©IlSit{Bflmffi&iti#g;©£tajeSil 
tS^^TBOfa yAibTfPJrr-S^a yAHHSS 
<d-*>^=l—j-j £&^tc_L#£i±&;i£t-J;oT^© 

[0019] 11^7 oiuMfcBi& cm 

itfiEffltt8Hfttt#§t©tttt]tttt^£«lc£L- 
fcl^-g-tCte, #ffya y^O*>*7Ta- yV £88 

»UT*««*s«iwr*«ij«ti-*tc<5R:w«ew 
[0 0 2 0] s^estam©^— ^©Kftgea. mm 

[0 0 2 1] 1^9Rtfl 0E*C!>;&— jroJUMHi 

lcH»UfcIEK«©**«^fca«*-&% J: 5 fcMPPT 
SHiKlJ;?), i&BErJ >y>1*©*^IHMtEEtf*3iE«E«« 
m£E © b* - i7 fit^± t u % «fc 5 |c U T73 VP Sff fc 5 

[0022] flr^qii iib^cd^— ?<Dmmm&\i. ffl 

ffi«fc 13 t)KU«-g-tctt. 5^3 yAEIK&KJEffl^B yA 
£ L.TfPffl S*T«aEIWIE*fTtt-5 ± 3 * t c 

[0 0 2 3] »*«1 2iB«©-=&— ^©Kl&^fiti, ^ 
-^©«fc«IKl3«ffl*n*Hi*K*V»T. rtyf'JC 



<4) Hi?8-2 1 4 5 9 2 

[0 0 2 4] s»^3Si sfe^^-^wigisggi;^ 

S^&S:. Kf!j[5JgS© 1 1?©7— ARtfX-f'yT^IsI 
&©;W y^>^5^£:*>;f ^SOWI"* o 
T, Ayr UOU71' y -> a.tij^lz^-co a* v y- ij ©$g 

[0 0 2 5] »^1 4!2^©^-^©^|&^{iH v y 
10 3yA|Eig&£, 77-f*'f-;Wt- K£M?"JIZ^rT 
•5 2<@© h7>^^f>S5h7>yX? ; &ya-Jl' 

[0 0 2 6] SS^Sl SfB^©^— ^©ESdSBtt. * 
[0 0 2 7] 

[f^ffl] W*^iR^2fB«©^-^©|gg)ig@ir«kn 
«. a y t- 'J *^ t>m.mm&zit l t^-^ ic^tj 

i0 ffl^ItET$.^»©T. AyxUmjE«t0feiS5^«ESr ; &- 

frSAy^U C«*Siia6r5t*»Ztt. ^3 yAEIK 
SrRBEffl^a y A tLTf^fflW|gTfe-5©T> ^— ^* 
H^ffidWrsS^ L, < tt A y t- U J: 0 

tsiDi't- ^ §!«mji^ l < ttnwtswEtf* a y 
c ta: < Ay 5r u icjcm-rs t**r*4. 

[0 0 2 8] »*«3E«©^-^©ffi»iSlBfcJ:n 

EiOe^^-ICtt, KS)IhI8S©7— A©ftffiiJX-T 
>^ : T 1 2:^->^-7a«|-r-5.C<i:lC«i;0, -^©7— Art* 

[0 0 2 9] »*3B4lB«© ; E-^©^t!j^M(C < i;tl 
ti. Ayr-U©3SS«*t, ^>9©5S8S«S»:^ttSiKl£l 

i -d © 7 - a a>mmm =3- 3 y a t bxf^s u t#e $ n 

^.fcoir^cO. t^T, Sf*«B«BEJ8«Ay^-U«ffi«t 
Dtel-MiS-e&Ay^U ©^S^PllgtTS:^. 
^0 [0 0 3 0] Bf^5fBm© ; &-^©Ki()^B(C±tl 

[0 0 3 1] »*«6ia»© ; &-^©^lfi^S^<J;tl 

50 *«Sfr*:t)-eftCt««T**. 
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[0032] m#m7mm(D^-5><r)mW)mm\z£*i 

[0 0 3 3] B*® 8 12®©^— * ©IgWjggt'.ktt 

s. b»*^ 9 i o kg*©*— ^onttscj:)! 
ffiffi ?=■ a *j n t <Dftm «c«t o / t y 5=- y ©3c*«sit7&t— * 

[0 0 3 4] WsRflll lf3«C0 ; E-^CDKfij^g('«tn 

«, n ^^©sre mtEawy "T" y co?emmEE«fc o 

[0 0 3 5] tt^Jll 2fB»© ;: &— ^<75ffigbggtC«tn 

xttts^TVE-^fcEPinsns©-?. ^e-^rixsk 

[0 0 3 6] m&m 1 3E*©*— ^©B»£«fc:J:n 
tf. A*y TUOU7Uy ^iKjf£B#tC^©SS#X^;U=£ 

— £3£8itSflKi::[E]£$i£2>©T, x^ji^— £Ws#«fc < 
&D. &«ffl&in;I§tt^g,i:&£. 1 4 ICE*© 

p^^-Mzxmi&vtKDT, muLtmrnzitz. 
[0037] wmmi buw.cD^-S'ojmi&mz&n 30 

[0 0 3 8] 

PiT, *«fi£«ftglWH;:»BLfcSBl© 
© c &-*<bLT-1'>^>'3>*-$'l l#|MRSnT 

439. cnii «**«*.tf3iaox7— ^=i-r^i 2 

U, 1 2 VRtfl 2W£frr5Xr-? 1 2 £, i3^b 40 
&^D-^tSiiTW5. X. SMgtWlCtt. Xy 

T*3 9 , £ OA y T" 'J 1 3 ft £> ©tt8&SjE#A y er U 3fi 
tilfttf/tyf'J 'J 7l/y->agffIt-^E»i . 

y^—5> 1 1 C«>&Stl*J:5lcac-3TV»S. 
[0 0 3 9] ST. Ayr 'JStelSf&^yf'J 'J 7 
l/yi'alJiifflWIIliil 4 ©AfrWtfSj&iCO 
#. SB"<&o ■»Bl*fcbT©-f Wt— *EK1 514. 
6<1©7W y^-^iJH^fcfcNPNI*© h5>y'X^ 1 50 
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1*H^8-2 1 4 5 9 2 

6U, 16V, 16WSyi7U, 17V, 1 7W5 3 

X5y?ni:ll 7 7-fW-)^-ft-Kl8 
U, 18V, 18WM19U, 19V, 1 9W^gl 
£tU £AT, 3 0®7- A2 0U, 2 0VRtf2 0W£ 
*T-5o -5-LT. d <E> [hJSS 1 5©A73ffi ; r2 

1 a, 2 1 btt, Umzzi>?>-V2 2*mWL2WZ\&. 
mm&2 3, 2 4l'Sgg$n. aJ73^2 5U, 25V 
&#2 5Wtt. -r>^-> 3 1 l©Xx-*3 

-f ;n 2 U, 12 VRtf 1 2 W©fc— arp lC**a*lT 
Uo. ft. Xf-^n-f^nU, 1 2VS^12W© 

[0 0 4 0] f-B y/t@82 6tt, M?f>f«ft 
LTON P Nl© h 7 >y7. ^ 2 7, 2 85^77^* 
^-J^-f*-K2 9, 3 0^tt5.h7>y7^ ; Ev 
a-MCTiSSnfcfeWT, -5-CDh7>> ? X^2 7lr 
*5t>T. 3U^^ttilfflH9«[2 3K:»ttSn. XSy* 
H:h5>3^X^2 8©3Ui7^tSa»SnT*D, *© 
K7>y7^2 8©XSy^tttt*^2 4C««3ft 
T43-0, K7>y*X^2 7&.tf2 8©#nl/^^, IS 
y^lBfctW-f H2 9&I*3 0*«fiM**tlT^«. 
^LT, ^gyAlaHS2 6®«Pttjfl[fc*!e»«iMI? 3 

1 \~)vz 2^l.ta , 7t , j i 3©iE3g 

^ICffi^SnTfet). A'yfU 1 3©ft*?ttlB8iE** 

2 4 t«a»*nTt»*. 

[0 0 4 1] -f >A*— ^[6]g& 1 5 © 1 t3©7-A 2 0 U 
©«Pttj*fc*aj*<i^2 5UH ^S^illerK 3 3 ©IE 
fi«a:fc«^K:»H!S*VC*i?>, ^c©±&&SS!I]&& 3 3 
©ftttSSiiiTDSig^te. iESit®^2 4 (Ayf'J3 0«a 

tt, 2l©^iJA?33a, 3 3bt2I©^t- 
h*3 3c, 3 3 d « 7"'J y i?8«l/T«*Snt fed) 
T, ■t©3S«A*JIHf'tt— *«K3£8BIBy7i' MP 3 4 

^7^3 7 t»tt*nTl'>*. 

[0 0 4 2] ilSSmflE^ttJgl 3 811 /tyf'J 13© 
IE, ft*prac8H*S;hT^T, /^t'J13©*?B 

&*32«««MfiW» 3 9 tt, XttmaR^-f > 3 6 i:EK 

snrnr. 3£ss«M^-r>3 6[c«tn^>^ai (m^r 

4 Ott. ESSeii2 4lCESSnT^>T, /bf'J 1 3 

izmnz>3smmm&&m-rz>&oizt3i?T^2>. 

□ 7s*-t>+t-4 i jas5sasy-r>3 5, 3 6F^icis 
[0043] st. mm^®fz^mm^&A2\t, 
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^D3>kf3.-^ft^#:tUT*«SnfcfeWT, ^<D 
SAS#- McH85«EE»H18 3 8, XgSmSS&titJH 3 
9. ?5««fiiE^ffiS§4 0RaC-fe'D^DX^-fe>-y-4 1 CD 

15© h^>> ? X^ 1 6UM1 6W, 1 7U7}igl 7 
WRtffs */t|IH6 2 6<Dh^>v*X*2 7, 2 8^ 

-x (y— h) tc**anjfc£ttT^*o ft. ?<^dd 

>t°:x-*4 2<D2^CDm*tf- hft, BSUiLfcV* 
:£r&M^©K3 3<D+MUX^3 3 a, 3 3b©y 

[0044] ^{c, *mmm<Dftmizz>z. ^2M^ 

(1) -f>^^^3 >^E— ^ 1 lCDiKfS 

m^&m&nmffmoimft&m^&o bd*>* mm 

[HISS 4 2H -f >/t-^H*l 5(Dh7>yX? 1 6U 
6W&yi 7U7!rSl 7 WC^t^If^^f 5 > 

>:/X* 1 6U75M1 6WR«1 7UM1 7Wt;^- 

>>^X^ 1 6UM1 7U7J51 7W&t> 

*7i»t§o CimCcfctK -f>A*— ^EfKi 5H a 
y?'J 1 3<DBL*«EE*6SE»«EESrfpJ«bT<>^ 
5" 3 >■=&— * 1 1 K#*.*«k5»ca:D, <>y^^a> 

Kttffli"*l3lEft&tf MP*) 141 6 0 (V) , 10 
(KW) HP*>, 5 0 0 0 (r pm) , 2 0 (N ■ m) t 
U ft;*;fcB;*jB#ft3 2 0 (V) , 4 0 (KW) gp*> 1 0 
0 0 0 (rpm) , 4 0 (N • m) A^STSbitL/ft 

5 0 0 0 (rpm), 2 0 (N - m) 0>*>CD£ip 
IL, Ayr U 1 3 <h LT 16 0 (V) ©fcO&HJg-T 

[0 0 4 6] -i >¥$iss >^-$r 1 1 ££?P#fc£5 
0 0 0 (rpm) TErtEa#*»-&Ktt, $*MIh]8§4 2 
ft, y/XISIK2 6©h5>^2 7&tt2 

w«m**Ay^ru«BEi 6 o (v) i:ft4i5i:«is 

2tt, -f >?2i/3 > ; E— ^ 1 1**5 0 0 0 
(r pm) T0(Et5«t 3 l:< >;t-^@K 1 5 CD h 9 
>^X^ 1 6U737S1 6WRtf 1 7UM1 7W&*> 

oo (%) KRjera. S£^x, ^>y^^s> 

=E-$ 1 1 lCHJJpanS«EE« 16 0 (V) tc&£ 0 
[0 0 4 7] -f >£^5/3>^— ^ 11&5000 (r 
pm) <k0fefi^|5IIB»TlHlGaii:<b«&lctt, ftOfflg] 
R4 2I4, OA-^IhIKI 50h7>vZ^ 1 6U7I> 
SI 6W;£L<ftl 7U75S1 7W£PWMifflinr 
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[0 0 4 8] O^yg^^l 1^5 0 0 0 (r 

pm) <fcot>K^seftTiaGs*5«^ctt, umm 

&4 2ft, jfc-r* f3^BB260h7>yW28 
cmiCiO, n^T'J 13fl)iE«?, U 
7^ h;l/3 2, h7>zS7»? 2 8Si;A7fU 1 3 CD* 
3S?©S»TU7^ HU3 2 C«S*«85ft* 21 1 fc«k 0 

5tCfc9, U7i? hJl/3 2C*«snfcl8x*K- 
Ity^^fr^ —)V?^ F 2 9 *^LT3 >x>+r 2 
2ir^ffl$n, 3>f>1t2 2^T^iEH16 0 
(V) ±Dt>i*.^«JEEte«c*. 

[0 0 4 9] fl»j7Ltf, -f >^:>3>^-^ 1 lCDHIfe 
S$:7 5 0 0 (rpm) KSiirSS&fcft, fa-; A 0 ® 
&2 60h7>yX^ 2 8 <D :7t^—tV 
-TSdiilCcfc 0, n>T ; >it2 2 <&SrFfflmEE** 2 4 0 

(V) <t&4«fc 5 X, <>^i7v3>^E- 

2? ?11 0®te»S«*ai*&^ 1 0 0 0 0 (r pm) \Z 

z-zzmsiziz, mu<. fa7^giK2 6fl!)h7>^ 

zi>^>V2 2(Dm^nW£ifi3 2 0 (V) 

[0 0 5 0] gp^, ^3^A@&2 6ft#EEffi^3-/A 
tbTf^ffli-^feCOT, ^<D^3 y/^\slf&2 6**#ffJB 
^3 y^tl/TftffilTWtfttt, 3jWI°J8§4 2 
ft, -f >A— ^Erft 1 5 CD h 5 >^X^ 3 6 U75S 1 6 
W^b<ftl 7UM1 7W(DPWMTa-f^l 0 
«?0 0 (%) i-rs±5lc«wrsi5tftoTV^. ^ 

iCcfc D#JE^n^n>-7 :: >*y-2 2 0ffifffliEW >/\* 

[0 0 5 1] (2) ^>y? isH y^E—Z 1 1 (D0^»J 
Si 

<>^i7>-a>^-^l ldtKUJ* (iSHES) *6ift 

^-^1 1 ttH^Mftttt*. HP%, »Jffll[HlK4 2ft, 
^3 5/AHI8 2 6(D h^>> ? X^2 7 Sr^^^-tt^ie) 
40 IC^iD, SE-^T, ^>^y3>^ll3i>^fi[)l5lt 

F18 1 8WRtfl 9 U71;S1 9W^lXtC^3 ty 

A igffi 2 6 CD h^>^X^ 2 7fi^LTAyfU 1 3 iC 
ffi*lZ>£o\ZU2> 0 

[0 0 5 2] £<Dm&* <>^y3>^110» 

m«EEft, Ji<o4:*oiire»tjt«-ra«t5ca:*o 

^B— ^^mBE^A'y-rUflffCOl 6 0 (V) «t 0 
left, 2£SS8iM&fctJgg4 OKiDAyrU 1 3 IzMTZ 

50 %nnM m&MM) i b^^aBbT, znf>mfem& 
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st7$t, mz, %mmm \ b^iKTwttt: 
[0 0 5 3] 1*5, -i'>^^->3> ; &— ^ 1 1 oym±mws 

miZ&^T. -i >^i7->3 1 1 ©fgmttEEJ&VS' 

7f'J 1 3©7C®ttEit£l 6 0 (V) <fc 9 fete^H^ 
fZl4. M^[hF?S4 211. -f >A— 5>W¥h\ 5©7 — A2 
OU75S2 0W©l<vfftrt>©ft<II© b^v 5 *;* ] 7U 
TiS 1 7W^^>^Et, -?-©&. fffih7>y7^17 

SSI 5^f.A7T'Jl 3'v&jfc$n;£>mEE£|?.E-r3. 
foT, -f >rt— 5f4. WEJB^ay/lfcLT 

[0 0 5 4] (3) rtyf'J 1 3CD^sm 

a * 1 1 *«»r*©K&s;&:«rtj&*»&n&< 

&£©T. n©»£ictt. A?^U 1 3 

ttflltLT© 1 0 0 (V) ©igffi«?Sfc&*iIIZi>-fe:> 

OA-^MKl 5O1OO7-A2 0U, faynH 
SS 2 6 RlX3>fe®gSJH]?S 3 
[0 0 5 5] HP -fe, 3 7«3>t>h 

i:«a*»«sn5t. -tfn^nx^-t>-y-4 i a. 0 

4 (a) &tf0 5 (a) T-*-T«fc 5 tC. SaHMRttEV 
ac«Sni, 0 5 (b) Titi5II, IE (+) 
*&TD21^;i/Rtfj| (-) ^jgf-eA-f 
ffi*«E©Hl*«^Sfta*L, £tt£«W@»4 2 
3.5. ffflffl[e]S&4 2 (i. •fcfn^DXjSt>D-4 

5©1^©7— Zs2 0UCD h^>v 5 7;^' 1 7URO!f 3 
y/1lHlK2 6©h7>y7?2 7 EAfl-© h 5 1 
6U7!73?1 6WK.tf] 7V, 1 7W^^"7$1i-^. M 
IC. %m\E&4 2tt. 05 (b) IC^-T«t5(Z, i?D7 

□ X^-t>t)-4 l*>e.OtB7J«-^S©S£±DRtKSz:T** 
05&^3£8£«MtgJEV a c ©ifD7nx,& ; £t£tirr ; £>. 

[0 0 5 6] «g«Pl3B4 2 tt. ^SStm^mJEE V a c ©i? 

□ J'D^SMtSi:, nftCS"^* P L LfgUSHtCi: 
0. 0 5 (c) d^Ti 5 IC. S*«B«EVactR 

EI8S4 2 te. K^«^VR36»63£«m««ffiV ac©S 
ttSfliT5i5l:ttt)Tl5l), ^ntcfi^^TKT© 

[0 0 5 7] mm\3\&4 2\$. t\-wi<D&m.nm\z£.&i& 
^.iinmvtzm^\z\t, «j«**»«£*iite-r*. bp 

<Mttmtt4 2 14, £i?it«l>®JEV a c ©IE (+) ¥ 



( 7 ) ftffl^ 8-2 1 4 5 9 2 
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j&Rtfft (-) ¥®.V>7Z1}\Z&^X, ?3 yrtW&2 6 
CD h7>-^X^ 2 7 l^©7-Zv20U© 
h7>yX^17U^t>^5. M9@K4 2I4. 5fc 
T> SSMtEVac (0 4 (a) #{S) 

>f 'J 7* 3 3 bl:y-hOTfe4i6±3CftD. 

T, 1M 3 3 b©ai«fi:ffitt, 04 (b) iZTn-t 

ck-pll, »*t«tS. a«^4 2)l 04 

(b) 'fcjR-TiSlC. DX*33 afttf3 3b©a 
JO «fi[ffi*<«t^lC^:lC«:S«t-5C-5-©iJ--f »J7^3 3 aS 
^3 3 bfr#Aoy-hffi-^^Wr^)«k^C7i^o 

[0 0 5 8] ILT, iJX^ 3 3 a5&L<«3 3 b 
3&»^->UTV»*J(ilBlC*V»Ttt, UT7 h;W3 4ir*git 
AWiTU 7* h)V3 4 i:fIi*;^-ASfa$n, 

1M UX^3 3 a^=b< ti3 3 b tz^— h S 

n&< is.r>5.z>-t<D>f- btsmzmm lx h 5 >-^7^ 

1 7Uj5St7t5,!:, ^©^X^U^-t^H >^>1t 

2 2 ^iTA'yf'J 1 3 l;:^-*.i=>n£«fc5tC£oT, 

20 0, tot, ^eecD32eSE*i^^>3^8Saaifi8fE I acli, 
04 (c) fc«TJ:5fc. **l:«Bt5. ft. rtyf 
U 1 3 fc»T*3fe«©Iff«tt. tCPItS. Ayf'J 

1 3 c**t-*as««* 1 b tt7c«mss^aig4 otcto 

T^t±i^nTffiJffll[H]gS4 2 t#ie,n5i5l:&-3Tl3 
0. f)JP(HlSS4 2 14. 35^85 1 b*sm3£MlcBTS 

[0 0 5 9] IP*>. $W[hIS&4 2 IS. 3Sffi@!HmJEV a 
c**IE (+) ¥ifc©*fcCI4. ^>A-^ielKi 

5©10©7-i>2 0U<7>h5>vX^ i 7UW>? 
JO U. 1.-3. ^«JS«ia!S3 3©U--f'JX3'3 3b«:*> 
cn«C«fcO, it-f 'JX? 3 3 b, H5>yX^ 
17U, H3 3 cRtKUT^ HW3 4ffl«KT 

'J 7 7 h JU 3 4 I a c *««Sn, 'J 7 £ h 

JU3 4l=tSKX*;^-3!iS»«Sns. Z<D07 2h)l 

3 4 lCiSEn^^i5S«ig*lig I a c «32fiS«ffiE^ffiS§ 3 9 

nTMffli[Hi?&4 2 i:4Ae.ti5t>cT*5*s, 

40 [0 0 6 0] h7>yX? 1 7U©*>«lRO«l«lC«k 

SSt. ©Jffll!2l^4 214. h7>y*7j'17UW7^ 
■t±, f-7>^X^ 2 7 Sr^->$-&5. cniCfcD. U7 

7 hJU3 4 ic^asnjtmax*^^— tt-y-^r ux^3 

3 bR«75-f *-f— *-^-T*— H 1 8U^LT3> 
T>t2 2IC^if,tl, Etc, h7»*X?2 7^l 
TAyfU 1 3 IC#^.e»n-i)«fce)tC^0. /tyf'J 1 3 

- [0 0 6 1] ■€•©«. 32Sit^;8i!^aiS§ 3 9 ©^ai«Sit I 
50 d#«4>UTS*«*VR«fc0/hCfcSi. *y«?[H]gS4 
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>=X^ 1 7UH-^A6.n^>y-h«^Sy{iia5 (d) 

[0062] 32ssmasmff v a c #n (-) ¥&©«£■ 

WIhFK 4 2 14. 1^)CD7— A 2 0U©h7>y 
7,9 1 7U£:t>$-£, IM U 3 3 a£:*> 

1 7u(c#^e»n^v-*-h(i^s ziig5 (e) ir^-r 

[0 0 6 3] IPS, IWWleJK 4 2 ft, 0 5 (f) IC^T 
(g) H^Tcfc^tCft&o 

[0 0 6 4] ILT, /tyy-'J 1 3 ©Jg^F AWE ftlSSS 
mEEMl±SSi3 8 fc.koT*ffl2FftT««3tt4 
Sft*«fc ilCJtC -3X43 0. fflffll!HlK4 2 ft, AyfU 1 

Th7>vX^17U, 2 7SWJX^3 3a, 3 

[0 0 6 5] ^©.fc^tc. *^j£0yic«fcftii, -r>y^ 

6*#Efflf 3 7AtbT^ISt, B.^. -OA*—* 
mei 5 >£FWMfflWfZ>£o\zVfz(DT\ v 

3 > ; e-^i i tutu 3e#ae«r©5£«n:-r* c t 

v-s^-^l 1 ©ESMi^CH -f>y^^ 3 > ; & 

— * i i ©nmmjEKuscx^s *jnmk2 6 s^JEffl 

5£#EEffl^3 yAt LXfefflS-fr ■£><$: 5 fcUfcCX, 

[0 0 6 6] JElC. A*'>f U 1 3 CD^EmnttCte. KftiHl 
8§fc£-f >A— ^IhIKI 5 CD 1 ^©7— A 2 0U©tti;*J 
SgT-2 5UtA*7f'J 1 3CDftSg?-t(DratwU75' HP 
3 4*^bT*«©X»£«*fc»ttU h5>f>*X^l 
7UR^2 7"©3R3EFS*>*7lWWr*J:5KLtero 
X. U T 57 h JU 3 4 ICfHB©X«««*» e. KriKW icm^ 

-#lO(D7-A2 OUWfa yASK2 6^H 

a. 

[0 0 6 7] ffioT, f£3fefcttft;fc0. SSRtfflKfB© 

^3 y^lsF»2 6£iiS!L.-CfflflP[HJ8&4 2 ©IWtP^WT 
A'yr-'J 1 3©3tef|€:ffJtc5^t*t-C^, ■?-©#;?:«-, 



(8) #58^8-2 1 4 5 9 2 

43tt*«**©/hS!fflMfcfcHD»T\ -5cm^frS§g5 

tt/ty^-y 1 3©<@§c^^<^-ra^t^T-#-2.© 

X. — ^cS^fT5gK«rS<-r-5Ci:**T#S. X. 1 6 

o (v) ^©A-y^'J 1 3ic#bT^nio>btt^m 

U 1 3lC^BlC?cm-ract^T€5.t>©Tab0. 
^»Z<hoX»£XW*iJX&£. 
i0 [0 0 6 8] MtC. AyfU 1 3©aHM*l=i3HT. * 
ffl««a*3£*«*©«£K:tt. ©WEIK4 2tt, -tfniz 
□ X^.-fe>U-4 l©ffl*e-^(CS^l-iT32i55tm^mJEV 
a c ©ifD^DX^^tiJUT. cncS^(/iT!2d5m 
S«EV a c fcHJ»bfc*iMM-VRfc», ^©Sipm 
EEV RtSE««»«* 1 a c £&aj-f-5£8itm*&ffi5§ 
3 9 ©^a^Ei I d £31fi££l*-5ck5 fcLfc. 
[0 0 6 9] ffioT, #EffiU7fh^3 4SffiHTfc 

x*«*©a*Bfc»©tWflPSff&3 masK 

iaat©ffi:M*0-5^ii:**T#. X. Hilinyf'J 1 3 

[0 0 7 0] X. fW6P[BlS&4 2ft, n^T-O 1 3©3Efi; 
B*fc43^Xtt. rtvf'J 1 3©*«»fcKlt6tl/t^» 
BflElsIB3 3©iM UX^3 3 a*U<tt3 3 b©lt 

»f££43C&4oi*£ e fc5l::l'/t©X, AyfU 1 3 

-rsmasa^msBSjL-rs c t#x^x. /wfu 1 3 
i:l^f&SSt z. tatted. 

[0 0 7 1] ft, ±E*Jfi0illc43HX. A-y-r'J 13© 
a>f>*2 2Wyf'JiE£5 1 6 0 
50 (V) £U:©*EE <«>Ltf3 0 0 (V) ) 

3 -y AG3KJ 2 6 © h 7 >z?7\ ^2 7$, 558itmflit^ttSg§ 
3 9«Ktt*««SMftIb»4 0©|ftttI«*lC*^<* 
>*7ra-f CTHSLTAyf U 1 3 ©*S««t 
£— * Ct «k 3 K LT t> «fc 

[0 0 7 2] E96 RZ^ia 7 14*589!©* 2 ©^JSWXfe 
0. SI 2:B— ««-fcttH-4WfcttLTjRU KT, 
*!45«»©**lfiWt5. IPS. IgSitSS2 3, 2 4 
MICI4. 7.-1* y^>^IiIIS4 3tf*ttl*3ftT43D. ^© 

X-f y?->^|Hl»4 314. 7^<^-r-;u^-r^--H4 

40 6, 4 7 *M5!IC^TSX-f y^^^SfT&SNPNJg 
©h7>^^44, 4 5£It^JI'j^LX«/&$tlX 
^S. *LT, -f>A*— ^@Kl 5©ir>©7-A2 0 
U©*ttjafc*ffl** : F2 5Utt. ^lR]ttHffiT1t-f 
U7^ (£AT. Ty^fclfc-r) 4 8 S:^L-X32Sit 

«§S5-f >3 5 t»ttttn, X-fy5 1 >yf : p4 3©f 
ft^fc<&3E»«jR«fP4 8tt. 3S*«»5-f >3 6 ICS 

Ji^nxua. 

[0 0 7 3] 0 7 (C43UX, afiTt— 9 A 9 ©0^144 
"9alZl4. Ot-A4 9bMSSn, bJ»*£j£1£5 0 
50 Ctt. ^©^7*— A4 9 b ti«&T-S9*— 5 0 
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a jWRCt Stt, 5 0 ©J££&5 5 0b 5 0 

c 5 1 Rtf 5 2 ro&jfttt 5 1a Rtf 5 2 

alC^©±T»tc£9&^T5«fc'5tCfc-?T:fcr>. EA± 
IC£9. r^^^S 3#«/£2nTV>5. 
[0 0 7 4] f LT, 1fi8SSjEfc5>«*5 4 ©lESg^f- 
fit. MXf-yf 5 5 01^SM-aRi;^^7?5 
6©HJE»fi-bKfiB*Sft. «» 5 4 «OftJ8ff-tt. 

-7^5 5 ©HtSfrbR^ftX-f 6 ©@5£ 

[0 0 7 5] Stf. @6l:*V»T. n>^i7^53©@ 

jhsass 1 anyfj 1 aroiEsimcsMasft. mis. 
5 2 aisistffio u 7 * h )v 3 2 ©jx v 7- g «Nm= 

[0 0 7 6] ILT, -f >9*?*sa y=t— 5 1 l©fflt& 

Rtf-f >^i7 isa y^—f 1 1 ©E^fMlfrMtficAy-r 

■J 2 2©3flS«©»fPJCO^Tt4, £KISSK3 3 ©it 
-fU7^3 3a, 3 3b©fttDCh7<7yi'4 8# 
frfc'3«fc3fi:fe?>eWfit. 5Bl<0*li«lira*T»S. a? 

[0 0 7 7] (4) A'yf'J 1 3(D'j7l/7ya 
ST. n-yf'J 1 3©g ^Uyv'.aJ&fEfirCJ^Tyi'^S 
fil, £©i*fcttS&*:> r ^3 7SWtfc»mBl 0 0 
h ©328S«iiS;fc*«ffii=i >-t > h tcSB&»SH> u 
07KLfcV>U 7 1/7 ->^-X-f s/^£&^LT;*->£-& 
3. cniCcfcO, 3i»lH]8&4 2fi£. •Oy^->3> ; &- 
^1 lOKl^-K^SAyrU 1 3 ©U 71^7^ 

[0 0 7 8] g&*-:/9^3 7*J«B=i>-fe>H;:*tt 

IC, ffiTjft^S £ffi73U cniCtO. fflfll§Itt4 2 
fit. PLLSffltCiO. S5 (c) tC^-TcfcPlC, £Sit 
«««JEVacJcnilJ(SU&IEK*©»P («JE) 
RfefPflEb. fWfPBSM 2 fit. *fllfflr^VR*»63£»« 
8i@JEV a c ©*teS1Mff-r*J;3fi:ft-aT*SD> en 

[0 0 7 9] «JttHsI8S4 2tt, U7U-r>a : fc-f'T 
fit, -f>;\'-^@B15OlOC7-A2 0U, X-f-j/ 
?>^I3I»4 3&tfh7-f 77?4 8£fflV>£. IP*.. 
«|J»EI?S4 2»i. h?'f7v{7 4 8&-*>-S<MZ>£.t.'b 40 
fir. £ffit«S!«iEV a c *>*IE (+) ¥&©«-&t::fi±, 5fc 
•f. 1 -ZXD7—A. 2 0 U© h^>> J X^ 1 6 URtfX-f 
y?>2f[II&4 3©h^>> ? X^4 5 E 
nicJcfl. A7T'Jl3 0l«f, n>^i7^5 3, ^ 

K2 9, h7>W16U, K?-f77i'4 
8, 3>-fc>h3 7 (teffimffi) , UT^h;U3 4, h 
5>i?7>#4 5 Rrm-y-f-g 1 3 ©ft)ffi^©iil8&T3Sgit 



#BW8 - 2 1 4 5 9 2 

26 

[0 0 8 0] h7>vX?l 6UR^4 5M>» 
ttfltlCJ: D&itSmSStfiQira H Ztitfi&*9* V R ± 0 
*b±£l3.Z>£, ®lW®f&4 2fi±. >yX? 1 6 US: 
*7$t5. -£©&. 3 9 Otttttttttf 

ig^L-TSipff^VR^O/hJC^^t, $WHJB&4 2te 
SlXh^>> f X^ 1 6U$r^>$tir-&«fc'5H75:-S„ fit. 

[0 0 8 1] SE*«WlEVa-cjJ»ft (-) ¥&©*£ 
filfit. ©IPI51&4 2 fit. 10ffl7-A2 0U©F7>^ 
X* 1 7U£:*>S-&5£i: ! bfi:. X-f y?>^0»4 
3©h^>v ! X^4 4$:3f->$1|-^). £©Jg£©h5> 
yX^4 4©*>t7WH MiiOh7>yX^16 

[0 0 8 2] Jl©J:5lcSB2 0«lB«t«kntt, Ayf 
|J13©'J7U7 yallMl:lt -f >A— * [USfS 1 5 
© 1 0©7— A 2 OUtX-f y^>if\si^4 3 tfilcko 
TJBdESn-SIWEffl^ay/XlciD. rtyr'J 1 3 ©S 

,J:5{cL.fc©T. fl£*tfi*a:0, iJrSffl&iiS5£EV> 
T 5? a — JW» t LTi&fftS * * !&Sfit& < & 0 , ^tlfc* 

fit, z*fl-*-8»oa«tH*:t*fc«. a* 

JBfiSt»aSFRT*S©T, *«Slfr*l*3fi:-t-©R«3, 

[0 0 8 3] M. 1 3fi«BLi»**»6.Bl*l>t 

«»Z-f ->^5 5R7j:56©^M- 
(c-a) P^S:^->$-&TtfiSS ; &-^4 9$r-^|6]tClEl 

gst^rticio, *imm&&5 o ^±#$-a-r. si 

7 tC^-T«t5lC, n>^i7^ 5 3 S:^7St, jgtC. A' 
y^g 1 3*«5S«*t««r*«^ICtt. «*^-f 
yf55R«56©M (c-b) K«:*>Sti-TBSit 

S5 0SrTHStt, 3>?i?9 5 3St>St5. d 

[0 0 8 4] H8&^H9tt*»W©»3*JB«T» 
0, B 1 iH-»»l:»H-ff*S:ftL.TSb. BUT, 
SJtcifiB^JC-pHTKBJ-ra. IP*.. C©S3^JSffllT 
14. t-i'ibT^Jyl'Xt-i' 5 7 Sffl^fctCD 
T\ ■7'7->l/X ; &-^ 5 7(1 mSSc*g^JA«3ffl©X^ 

J^^ig (Nd-Fe-B) &&5«1£#&fflV>;fc*A. 

LT. 7f-^3^Jl.5 8U, 5 8.VRi;5 8 WIS, X 
^HMSStU *AD*— W?tt-f Wt-^iRl 5©tt 

[0 0 8 5] lit, ^yVXt- ^ 5 7 iCli. ^» 
•©.fcptc. D— ^©HFG&fi^^ffl-rs*— JUd?** 



: <JP 40S214S92A I > 



—869— 



17 

^ 1 6UBM 1 6W&tfl 7U75S1 7WlC^TSil« 

5 7£iWcS^, SMASH 1 Sdfi^JH«©^S# 
2>u<l:;)'Tt5. 77yl/7t-^5 7»D 

N d - F e - B^e»i5:5ltt#:£ffl^fcMiS 

[0 0 8 6] Z<D^, (El 0) ©tE— ^ 7 tv 

MfWflil CD^-lZ «fc o T£4fc£ * 5 «fc 5 IC L T ^-5 £ t 

[0 0 8 7] ^mc^LT> C©S83#liiSW::,J;tUi\ 
^=y^VX^:-9 5 7 $^^Sf©[BieS«±TlHjS$U 

=y>V7,9 1 6U75M1 6WIK&1 7 UBS 1 7W 

^pwMfa-r^ ioo (%) fr^<k-5ti$ijffli-r«) 

[0 0 8 8] El9te, *%9i#^O^lC«i;0#^nfe 
13©fElS*l:3 3 0VT*5. IBtCATT'Dy 
=t-9 7^|giijbTs «5t,@»*^8 0 km/hT^fT 
7£>5etete, 330 (V), 10000 (r pm) , 1 

o (N-m) TfcD, mWimiz&vz^-fcDmwsmw. 

©£[sl?§SEEte3 3 0 (V) . PWMfa-f-<B3 0 

(%) ft> e 9 ©ffi«i«Bf m m , mmzm. 

S. (deg) T&2>. 

[0 0 8 9] Sfc, B19 4'trxT7 p O>y hStlfeia^# 
ttBte, 138 tr*-T,fc^?i^-^m»)Sei 4(C«t0^ 
^yl^Xt-^S 7S:I1LT, mSv.gfWS: 8 0 km 

m.&&&.~?&Z>. ^yl-X^-^ 5 7©5£tete, 6 6 
0 (V) , 1 0 0 0 0 (r pm) , 10 (N-m) T$> 
0, iSKjffiHCctettS^E— 4©£lsIS&SKte 
3 3 0 (V) , PWMfa-f-fS6 0 (%) Tfc*. 



(10) ^55^8-2 1 4 5 9 2 

[0090] ag^^Bj^^^^^ic, isg^SBtt. 
{ff^^ttSr^UT^-So cmta. ^e— pmshmm i 4 

te. 5^3 -yA{HlSS2 6Sr#£Effl^3«y/ttL-T^ffl$ii 
T-f >/N'-^iHl2Sl 5<Z>£[5]&*mS:#E-e£&©T, 
AVt-'J 1 3©«JE<fc0t>Kl<>l£tg-mJE6 6 0 (V) © 
-J^-sVtt-Z 5 7 OTTt. ^nili-pT, 
tB-SSi£il>©TPWMfa-r^ £&<T&r£ 

[0091] ip-fe. /tyr-u ir^i 3©mff*«inn;T- 

£>5«£. Sftmffi* t ^9->l'-7. ; E— 9 7©2fgT££ 
^i/W^t-^S 7lCi-aTlW*fcrai;i3CJ6*fe» 

•stcii, pwmti- 5 s - ^ S2fgtc-rn^i'j. 

. T, PWMf a-?-f 4t)t»WPWMOT 
U7,=E-9 5 7 <Dn-9<D*.f\WElZ8kmiZ£?T2iC 

[0092] ^©«5ciin«k*taffi±#ro^stc<fc0, « 

HSfflliS £LL©«fc 5 tcfg 3 *S£#I!C 

itlH ^vl/Xt- ^5 7©D— ^trftS^trNd 
-Fe-B^f.asMiSSI^Tfc, -£-©*^\$mE 

-rsctTitBllgt&O. ^v-l/X^E-* 5 7fl>3»*«: 

[0 0 9 3] Sfc. ±te^SS0iJT'tt, t-^tUT^> 
99>-b>^:-9 \ 1 *)b<B7'7->l/X ; E-i' 5 7* 

ttSit^-^, *V»J4'J v9 9>7,=t— ^tfflHTtiJ; 
2fiS5!ll:ftSS!L.TS:5 1 OCD7— AU^l/ftl^© 

(WAtf^^S'ftitaE*— ^> fe^o, fox, rabsi 

[0 0 9 4] Jgtr, ±Ba*tt«Ttt, m«8MfSffl7.-f v 

fttjf^iz. &.mmmffivtz2m<n-v-'{vz9&m-f 

[0 0 9 5] *3SWi-tEUfc5«6W::©*l8 

■" vTOttmtvT*— 9&mW)-rz> : E-9Biwi&m.& 
so &-&£-?z>m&±mzmm-Tz>z.£.-wv&z>m. w^* 
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[0 0 9 6) 

- ? <Dm®&w t ±n«. n* >y x u a* zmmmn zir l 

yrtt L-T«UBoJ|gTfc-2>©T. Ay-rUttS 
«fc 0 t)IwlEt*-#i:Wi-«i fcj&HpItBfcfc-a 

x. nftmKft* ft/*? x u a t^tcii, 

?a y/IEIBSREEraya y/tt LT«sfflpItl6T»S<75 

[0 0 9 7] »#«3ia*ro*— *roK»iSEJti::«fcn 

[0 0 9 8] M9|4Gtt0 : &--?<DBIMg«l::£n 

y mm «t o fiv^T^Ay t- y <t>ttvmm\zixz>. 
[0099] m&msmm.n*-? omwjmmz&ii. 

14\ ©Jffli^gtt. &ttfmmffi¥Ka>ftaMtt££:? 
[0 10 0] R#*6eft©*-*©«lbg«K:.fcft 

toioi] M:&9i7eft©%--3'©BMBicJ:n 

tf, Ay? 'J ©*«*!::, ffitl^&t*. iSSSfiiJmSit^tii 

tSOT*, »*«6fcH«©»***IT*. 
[0 10 2] M2MR8e*©%— ?©UbttBlC,J:n 

4. ^^319R^1 OlrlBKCD^-^ro^lftSffilCJcn 



(11) WHPP 8- 2 1 4 5 9 2 

a? 

x«*««iE©i£-*tteu:©*jEi;:a5*-r5©T. & 
E»f3?/tt oftm iz «t o /t y -T- u ©3smmo&#— s 

[0103] it*qu ii3«©^-^©B»ssir«tn 

10 [0 10 4] ft^l 2ffimo ; t-^©KS!l^Sir e ttl 
tf. ^-^©SfelllCffiffiSnoiilSI^UT, Ay 
T-UOSSPmEE^ffiEblHFSSOPWM^a.— rWrtU 0 0 

[0 10 5] IMBHl 3fE®©^-^©^lii^Slr±n 
tf. ^7fU ro'J7U'> ^n.W}ftmz^mmmj:*)i¥ 
-*X**«ii;:i§l£S1i*©-C, x*jl^-tt*ftU: < 

^r— ^©K»gSlZ,kntf, ?3 yAIeiB&£ h7>^ 

[0106] imbbi 5 fam©*-* ©K®iS®(z«tn 
[BnBow*3teRW] 

m i ] *%hj©^ i nfmm&RrnsBmam 
[0 2] ^©wttH (-f-roi) 

[0 3] ^E-*©!&tt0 (-to 2) 
JO [04] /t97'J<!>*Wfl)*«®*»8 «-©l) 
[0 5] /tyf'JO^O&airoaEfB (-?"©2) 
[0 6] *«W©JS2©SteB«ft^'rBI]ttSH 
[07] n>^^^©«f3c0 

[0 8] ^fmoffsmM^-miffiiifH 
[09] d— ^©j&ffi#i4^-r0 
[010] ^5fe^i^^-ra^w«^0 

[^^©US^] 

0ffi«t>. 1 l«-f >^^->3>^r— ^ (-t-^) . 1 3 
ttA'y^'J. 1 5 tt'f >/t-^BB CSHllSIK) . 1 6 
47 U7TtS1 6WSIK1 7U75M1 7Wt4h^>> ; X^ (X 
<yf>^If) , 1 8UB21 8WR[;i 9U75I1 
9Wli75'f*-f-^'ft-K. 2 0U7iS2 0W« 
2 2tt3>x>ir, 2 6tt?3yniil8, 3 2 
UiMUrfhA-. 3 3 «^&S8itlH]BS. 3 3aM 
3 3b »41M U X^. 34 \Z3zmM'J 7? b)V, 38 14 

adg«jE^aii§. 3 9 (45£%««Ettais (&mwmwtfk 

Ui#R) . 4 0 tt3f5mmSSt^ffigi (SSEflHSK^ttS^ 
g) . 4 lttifn?axj£-fc>-tr, 4 2J4ffl»[sIK (SO 
4 3 14X-T v^ypmn. 4 8J43R*|6Jtt= 
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